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rotect Your Drills 


E P in a lubricant means ability to with- 
e Ae stand “Extreme Pressure.” Texaco 
Rock Drill Lubricants (E.P.) have the high film- 
strength necessary to resist the extreme pres- 
sures encountered in hard-rock and deep-hole 
drilling. They protect moving parts from wear 
under the severest loads . . . assuring greater 
footage, longer drill life and lower maintenance 
costs. 

Other advantages of Texaco Rock Drill 
Lubricants (E.P.) are their exceptional effective- 
ness in preventing rust, their ability to resist 


IN THE TEXACO STAR THEATRE WITH JAMES ME 


washout and stand up under all temperatures, 
and their freedom from objectionable odor. 

Texaco Rock Drill Lubricants (E.P.) meet the 
requirements of every type of drill and operating 
condition, and conform to the lubrication speci- 
fications set by leading rock drill manufacturers. 

For Texaco Products and Lubrication Engi- 
neering Service, call the nearest of the more 
than 2300 Texaco distributing plants in the 48 
States, or write: 

The Texas Company, 135 East 42nd Street, 
New York 17, N. Y. 
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ON THE COVER 


HEN viewed from some angles, the 

rock formation pictured on our 
cover bears close resemblance to a ship— 
hence its name of Shiprock. It is an ig- 
neous intrusion that rises 1640 feet from 
asandy plain, making it visible for many 
miles. Its cliffs are sheer, and it was not 
climbed until 1939. The landmark is in 
the heart of the Navajo country, and it 
has sacred significance to the Indians. 
Nearby is the Navajo helium project that 
is operated by the Government and that 
furnished some of the gas used in our 
dirigibles during the war. 


IN THIS ISSUE 


HEN George Westinghouse proved, 

in the face of many obstacles, that 
compressed air was the most suitable 
medium for braking railroad trains, he 
unconsciously determined the trend in 
brakes for heavy automotive equipment, 
even though the automobile was still 
several decades in the future. Appro- 
priately, most of the brakes of this type 
produced in the United States are turned 
out under the Westinghouse aegis. Also 
appropriately, the factory that makes 
them uses compressed air on a wholesale 
scale to aid its operations. Our leading 
article gives the details. 


EW MEXICO, with two and one- 

half times the area of New York 
State, averages only about five inhabi- 
tants per square mile. It has abundant 
mineral resources, but lack of a home 
market has impeded the development of 
industries based upon them. Wartime 
demands for some of these raw materials 
boomed their production temporarily, 
and New Mexicans tasted prosperity. In 
an effort to keep it, they are exploring the 
possibilities of processing some of their 
minerals and shipping the products to 
neighboring states whose combined pop- 
ulation runs into many millions. Our 
second article gives a general picture of 
the nonmetallics that await exploitation. 


Wi is inevitably wasteful, and when 
the fighting ends as suddenly as it 
did in World War II a vast amount of 
used and unused material loses most of its 
value overnight. Much of it must be 
junked, but some of it can be profitably 
reclaimed if salvage operations are prop- 
erly organized. Our third article tells how 
the Navy sifts thousands of returned ar- 
ticles to retrieve a modicum of the tax- 
payer’s money. 
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2. ¥/, Vivian 


\ | OST motorists have acquired a 
wholesome respect for the rapidity 
with which air power acts to bring 

fast-moving heavy highway vehicles to a 

quick stop. An experienced driver never 

creeps up too closely on a bus or a truck 
that is traveling on the level or downhill, 
lest the leading car halt so suddenly that 
he will be unable to prevent his own ma- 
chine from crashing into it. But, for the 
benefit of the brash or unwary, many of 
these commercial vehicles still display at 
the rear an admonitory message such as 

“Caution—Air Brakes.” 

Power brakes are an outgrowth of the 
increase in size and speed of automotive 
vehicles. Early cars of all types had 
mechanical brakes that were applied on 
only the rear wheels. When faster running 
called for greater braking power, 4-wheel 
brakes were adopted. Although trucks 
were then comparatively small, an oper- 
ator practically had to lock the wheels to 
make a quick stop when going at a fair 
rate of speed. This called for pressure on 
the pedal that was beyond the strength 
of the average man, so power brakes were 
developed. Now the heaviest vehicle on 
the road can be brought to a quick and 
effective halt with little more exertion 
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4 than it takes to depress the accelerator of 
& &@ passenger car. 
' There are two types of heavy-duty 
power brakes, both of which are actuated 
| by the force of air. The so-called vacuum 
| brake works on the principle of New- 
| comen’s atmospheric engine. Suction in- 
' duced by the intake manifold of the pro- 
pulsion engine creates a partial vacuum 
on one side of a piston enclosed in a cy]}- 
inder. The pressure of the atmosphere on 
» the opposite side moves the piston and 
| thus exerts a pull on connectors linking it 
With the braking mechanism. Vacuum 
» brakes are used on light trucks up to 
| around 2% tons capacity. Heavier trucks 
and buses require more braking power, 
and this is obtained by means of com- 


The automotive air brake is a direct 
' lineal descendant of the railroad air brake 
' that first brought fame to George West- 
inghouse. Although Westinghouse did 
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AIR-BRAKE MISCELLANY 

In an air-conditioned factory near Elyria, Ohio, (extreme left), Bendix-Westing- 
house Automotive Air Brake Company produces most of America’s brakes for 
heavy-duty vehicles. These brakes provide safe control for passenger buses and 
trucks, including multiple-trailer units such as are used in the logging industry. 
Compressed air comes from a compact compressor driven by power take-oif 
from the vehicle’s engine. The view below shows an 8-cfim. unit mounted on a 
Cummins 6-cylinder, 150-hp. diesel engine, with piping connections to receive 
cooling water and lubricating oil from the engine’s systems. The braking force 
is applied to each vehicle wheel by a small brake chamber somewhat similar in 
appearance to two saucepans put together top to top. A pair of them is at the 
rear of the truck axle pictured below the engine. 





not live long enough to have a personal 
hand in its development, it was brought 
into being by one of the companies he 
founded, and nine out of every ten brakes 
of this type now made in the United 
States are produced by a concern with 
which his name is still linked. It orig- 
inated in 1920 at Emeryville, Calif., in the 
plant of the Westinghouse Pacific Coast 
Brake Company, a subsidiary of the West- 
inghouse Air Brake Company of Pitts- 
burgh, Pa. At that time motor vehicles 
were growing in size, weight, and speed, 
and these factors, coupled with the in- 
creasing number of cars, created a need 
for a more positive method of controlling 
them. To meet it, the engineering staff 
at Emeryville, working under the guid- 
ance of the plant manager, S. G. Down, 
set about devising a power brake. In- 
asmuch as compressed air had been found 
to be the best operating medium for 
railroad brakes, it was only natural that 


g 


oe 


it should be applied to motor vehicles. 

Strictly speaking, the first automotive 
brakes utilized a mixture of air and gaso- 
line vapors, for the car’s own engine 
served as the compressor. Some of the 
gaseous charge was bled off from one or 
more of the cylinders toward the end of 
the compression stroke and stored under 
pressure to be drawn upon as required. 
After a period of testing, the new brake 
was offered to the trade on February 16, 
1921. The first ones were used on big 
touring cars, but since then they have 
been applied almost exclusively to trucks, 
buses, and other heavy-duty equipment. 
The first application of the latter kind 
was made in the spring of 1921 on fire- 
fighting apparatus of the Borough of 
Wilkinsburg, a suburb of Pittsburgh. 
Others followed quickly, and were so suc- 
cessful that regular production of the 
brake was started in the shops of the 
parent Westinghouse Air Brake Company 
at Wilmerding in the Pittsburgh area. 
The demand grew steadily, and activities 
were soon segregaied in a separate unit 
of the concern, called the Automotive 
Division, with its own shop and sales 
office. 

Westinghouse Air Brake Company’s 
principal business always had been with 


railroads, and it did not have adequate © 


sales outlets to cover the automotive 
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This drawing illustrates the standard brake equipment 
and the fundamental operating principle that remains the 
same even when additional devices are used. The A air 
lines are under pressure at all times. 
pedal is depressed, the braké valve admits air to the B 


field efficiently. Accordingly, to improve 
merchandising of the brake, a new com- 
pany was formed in 1930 in conjunction 
with the Bendix Aviation Corporation, 
which was already making several prod- 
ucts for the automotive trade and had 
built up a sales organization for market- 
ing them. The new firm was called the 
Bendix-Westinghouse Automotive Air 
Brake Company. Manufacturing opera- 
tions were carried on at Wilmerding as a 
division of the Westinghouse concern 
until June, 1941, when a new plant was 
occupied at Elyria, Ohio, about 25 miles 
from Cleveland. 

The basic principle of the original air- 
brake system is still retained, but there 
have naturally been many additions, re- 
finements, and improvements to keep 
pace with the steady development and 
increasing carrying capacity of heavy- 
duty motor vehicles. One of the early 
major changes was the substitution of 
compressed air for the engine gases. This 
came about with the introduction of a 
small compressor that could be driven by 
the vehicle’s engine. During the interven- 
ing years, compressed air has come into 
service on trucks and buses for purposes 
other than braking. The company has 
originated some of the devices concerned, 
_ and has broadened its line to include 

pneumatic gear shifts, clutches, steering 
mechanisms, throttles, etc. It also makes 
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BASIC BRAKING-SYSTEM DIAGRAM 


When the brake 


an air-operated horn. These develop- 
ments, plus the need for progressively 
more braking power for the safe ‘control 
of larger and larger vehicles, have de- 
manded compressors of additional sizes, 
and they are now built in three sizes. 

Most air brakes are installed on vehicles 
while the latter are being assembled in the 
factories where they are made. They are 
planned in detail by the respective manu- 
facturers’ engineers, and are naturally de- 
signed in each instance to meet the re- 
quirements of the particular type and 
size of car on which it is placed. Other 
brakes are put on vehicles after they are 
in service and are known as field installa- 
tions. Distributors of braking equipment 
in various parts of the country maintain 
forces of factory-trained mechanics to do 
this work. In recent years air brakes have 
been applied to various classes of con- 
tractors’ vehicles other than trucks, such 
as earth-moving units used on heavy con- 
struction jobs. These are called ‘‘off-the- 
road’”’ vehicles. Virtually all the brake 
equipment made during the war went on 
military vehicles. Most Army trucks and 
many gun carriages were equipped with 
them. Many tanks included compressors 
and air-distribution elements because they 
were frequently used for towing vehicles 
that had air brakes but no source of power 
for driving a compressor. 

In its simplest form, the air-brake sys- 





lines that feed the braking ipment. 
is released, the intake port of f 
thereby again confining the pressure to the A lines. At 
the same time, the air in the B lines and the brake chambers 
is released through the exhaust port of the valve. 


_reservoir from which it is withdrawn as 

















When the pedal 
the brake valve is closed, 


tem consists of a compressor, air-distri- 
bution lines, governor, pressure gauge, 
safety valve, reservoir, brake valve, and 
brake chambers. Compressed air is con- 
veyed through copper tubing to a storage 



























needed to apply the brakes, which are 
operated by a treadle valve that looks and 
functions much the same as the conven- 
tional foot accelerator or pedal such as is” 
used in actuating mechanical brakes. 
When a driver depresses the pedal, air is 
admitted to the lines supplying the brak- 
ing devices. This is accomplished through 
the action of the brake valve which has an” 
intake and an exhaust section. The intake 
is normally closed, preventing the “pres 
surized”’ air from going beyond that point. 
The exhaust valve is normally open, thus 
making sure that there is no pressure ii 
the lines extending to the braking ele 
ments. When the pedal is depressed th 
intake is opened, the exhaust is close¢ 
and compressed air immediately flows to — 
the braking devices. When the pedal “7 
released, this sequence is reversed—the 
compressed air in the afterpart of the sys _ 
tem is exhausted to atmosphere and the — 
pressure is again confined to the forepart. — 
Actual application of the brake is made | 
by the brake chamber, the construction — 
of which is shown in an accompanying il- i 
lustration. Pressure of compressed ait — 
upon a diaphragm serves to move the lat- 
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TRACTOR OR TRUCK 


BRAKING CONTROL FOR TRAILER 


The diagram above illustrates one of the various arrange- 
ments of the equipment available for tractor-trailer units. 
Two brake valves are used, one being controlled by the 
foot pedal and the other one by hand. The foot-operated 
valve applies the brakes on both tractor and trailer, while 
the hand-operated valve applies only the trailer brakes. 
This system enables a driver to brake the trailer inde- 
pendently of the tractor. It increases his control of the 
trailer A descending hills and under wet or icy road 
conditions and -minimizes the possibility of jackknifing. 
The diagram also shows a relay emergency valve which 
serves two purposes. Under normal conditions the valve 
speeds up the action of the trailer brakes by drawing the 
air directly from a separate reservoir. Under emergency 
conditions, such as a trailer breakaway, the valve will 
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automatically apply the trailer brakes. 


ter forward and with it a push rod, the 
outer end of which is connected to the 
Wheel brake by means of an arm known 
a8 a slack adjuster. Movement of the 
slack adjuster rotates a cam and thus 
forces the brake shoes against the brake 
drums. When the air pressure is ex- 
hausted, springs acting on the brake-shoe 
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braking force. 


square inches. 


cam and one in the brake chamber return 
all the moving elements to their original 
positions, releasing the brake. 

The time required to stop a vehicle 
from a given speed depends upon how the 
brakes are applied. If the pedal is de- 
pressed slightly, the brake valve delivers 
only low-pressure air to the brake cham- 


BRAKE CHAMBER AND METHOD OF OPERATION 


The partial cutaway (left) shows the construction of the brake 
chamber, while the other view indicates how it applies the 


















Air pressure entering behind the diaphragm 


moves the latter forward and with it a push rod. The rod 
rotates the slack adjuster, brake camshaft, and brake cam, 
thereby pushing the brake lining against the brake drum. 
When the air is exhausted from the brake chamber, springs 
return all the elements to their original positions and the 
brake is released. The brake chambers are made in seven 
sizes with effective diaphragm areas varying from 6 to 36 


Using air at 60 pounds pressure, the force 


they develop ranges from 360 to 2160 pounds. The dia- 
phragm is made of oilproof rubber and fabric. 


bers and, as the air has an opportunity to 
expand somewhat, the maximum reservoir 
pressure is not exerted in them. On the 
other hand, if the pedal is suddenly pushed 
clear down, full reservoir pressure rushes 
to the brake chambers and the brakes are 
set with full force. The best possible stop 
will be made when a brake is first applied 
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FACTORY USES OF BRAKE CHAMBERS 


More than 500 standard air-operated brake chambers are used on fixtures for 
holding and clamping duty in the Bendix-Westinghouse plant. Typical applica- 
tions are illustrated on these pages. The pictures are arranged in pairs to show 
the fixture unloaded and loaded in each case. Shown above is a vise that holds 
small compressor crankshafts for hand polishing. The brake chamber is mounted 
underneath and is controlled by a 2-way valve at the right side of the fixture. The 
operator must change the position of the crankshaft many times during the course 
of the polishing, and this can now be done quickly. This fixture saves 25 percent 
of the time formerly required when a conventional hand-operated vise was used. 


as hard as speed, road conditions, and pas- 
senger comfort permit and is then grad- 
uated off as speed is reduced so that little 
pressure is being exerted as the stop is 
made. If the brakes are applied lightly 
and then more heavily as speed diminishes, 
a jolting stop will result and stopping 
time will be increased. In many instances 
an experienced driver takes advantage of 
the retarding effect of the engine to slow 
down his vehicle before applying the 
brakes, and it is claimed that a good oper- 
ator uses air brakes less than he does 
mechanical brakes. 

The governor automatically maintains 
the reservoir air pressure within a pre- 
determined range, which is usually 80 to 
105 pounds. (Effective braking requires 
as little as 20 pounds pressure.) When the 
pressure reaches the uppér limit, unloader 
valves on the compressor are opened. 
Conversely, when the pressure drops to 
the lower limit, the unloader valves are 
closed. The safety valve is mounted on 
the reservoir and is designed to function 
in case the pressure should go up to 150 
pounds. The gauge is on the dash in the 
driver’s cab and affords a means of check- 
ing the reservoir pressure at all times. 
Should it fall below 50 pounds while the 
vehicle is traveling, a device known as the 
low-pressure indicator warns the driver 
by signal light, buzzer, or both, that he 
should stop and investigate. 

The equipment just enumerated con- 
stitutes the standard brake system and 
the minimum requirement for the safe 
operation of an ordinary truck of small or 
medium size. Various additional devices 
are either desirable or necessary for larger 
trucks or buses and for tractor-trailer 
units. Even when they are employed. 
however, the fundamental operating prin- 
ciple remains the same as that outlined. 
In most cases there are two interconnected 
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air storage reservoirs. This arrangement 
not only adds reserve power but also per- 
mits the first receiver to trap moisture, 
which condenses and can be periodically 
drained off by opening a pet cock at the 
bottom. Supplementary devices often 
used on trucks and buses are: a low- 
pressure indicator, an air-supply valve, a 
relay valve, a quick-release valve, a stop- 
light switch, and a limiting valve. 

The low-pressure indicator automati- 
cally causes a warning mechanism to func- 
tion when the reservoir pressure is less 
than the effective minimum for con- 
tinuous brake operation. The air-supply 
valve, interposed in the line between the 
compressor and the governor, permits air 
to be withdrawn for emergency tire in- 
flation and other purposes, and causes the 





operation of the rear brake chambers, Ay 


being used. The relay valve speeds up the 
it is actuated by only a small amour 


functions when the brake pedal ig 
pressed but slightly. In turn, the rel 
valve admits a greater volume of air from 
a reservoir into the lines feeding the reap 
brake chambers. It also speeds up the re. 
lease of the brakes by causing the air jy 
them to be discharged directly to atmos. 
phere instead of following the normal ang 
more circuitous route through the brake 
valve. The quick-release valve acts in 
a similar manner to discharge air from the 
brake chambers. The stop-light switch— 
an electro-pneumatic device—instantan. 
eously operates the stop light upon the 
slightest application of the brakes. The 
limiting valve enables a driver to control 
the braking power of the front-wheel 
brakes in accordance with varying load 
and highway conditions. When running a 
vehicle unloaded or on slippery or icy 
roads, he may, by setting this valve, limit 
the air pressure admitted to the front 
brake chambers so that the braking force 
will not cause the wheels to slide. 

When auxiliaries such as a horn, wind. 
shield wiper, clutch, etc., are actuated by 
air, an auxiliary reservoir may be added 
to serve them. This precludes the possi- 
bility of the pressure in the regular re- 
ceiver being reduced by them below the 
requirement for safe braking. Incidental- 
ly, records indicate that vehicles equipped 
with air-operated horns and windshield 
wipers make better time than others dur- 
ing storms or in heavy traffic. Apparently 
the air horn can be heard farther ahead 
than other types, while the action of the 
wiper is sure and effective, thus affording 
the best possible vision under adverse 
weather conditions. 

Additional devices are usually intro 













CRANKCASE MILLING FIXTURE 
A quarter-turn of the valve handle operates the brake chamber and the latter holds 


the pieces in position for milling by a 


Cincinnati duplex hydro-matic milling 


machine. With the bar-type fixture that was formerly used it was necessary to 
hand-tighten two nuts with a wrench. Then the allowed handling time per piece 
was 0.623 minute; now it is 0.176 minute. The air clamp grips the parts firmly 


and prevents chatter and slipping while they are being 


milled, whereas under 


the old conditions there was occasional cutter breakage because the bar was not 
drawn down tight enough to hold the parts in place. 
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HOLDING FIXTURE FOR CYLINDER HEADS 
This fixture doubled the production rate of inserting '-inch pipe plugs in small 


compressor cylinder heads. Seven heads are now clamped 


in position for the 


operation instead of handling them one at a time as was the case when a con- 
ventional vise was used. This eliminates six pickups of the air tool with which the 
work is done, as well as tightening and loosening the vise for each piece. 


duced on tractor-trailers. When the 
tractor and trailer are used as a unit, the 
air-line connections between them are 
flexible hoses with couplings that may be 
easily disconnected by the operator but 
that will not become disengaged other- 
wise. The brakes on both are applied 
simultaneously by depressing the brake 
pedal. There are cutout cocks that are 
closed when the trailer is not in service so 
that the tractor brakes continue to func- 
tion. 

The compressors furnished with the 
Bendix-Westinghouse brake system are 
high-speed, single-acting, reciprocating 
units having either two or three cylinders. 
As the compressor is mounted underneath 
the vehicle hood, compactness is impor- 
tant and the machines have been designed 
accordingly. The trucking industry is be- 
coming more and more concerned about 
reducing extraneous weight to a minimum 
and, consequently, there is a tendency to 
use aluminum wherever possible in com- 
pressors. 

Being driven by the vehicle’s engine, 
the compressor works all the time the en- 
gine is operating. Even though it is run- 
ning without load a large part of the time, 
the duty is heavy for a small compressor 
and it must therefore be built carefully 
and of high-grade materials. Nevertheless, 
present production is at the rate of many 
thousands a month. Water-cooled units 
predominate, and are connected with the 
circulating system that serves the vehicle 
engine. Air-cooled machines are used 
principally where brake installations are 
made in the field. 

Most compressors also are lubricated 
from the engine’s oiling system, but those 
made for certain automotive manufac- 
turers and for field installation where 
there are no provisions for mounting them 
are provided with a built-in oil pump. 
Ratings of discharge capacity are based 
on an operating speed of 1250 rpm. Speeds 
higher than 1800 rpm. are not recom- 


Aucusr, 1946 


mended. To exclude road dust and other 
grit, the intake air is passed through a 
strainer filled with pulled, curled hair. 
The company has a flat-rate repair ex- 
change service that enables a customer 
to return a compressor, as well as other 
units of the system, to the factory period- 
ically for overhaul or rebuilding. It is re- 
placed by a factory-reconditioned unit 
that bears the same guaranty as new 
equipment. 

The plant at Elyria consists of four 
buildings. The main structure—housing 
offices, machine shops, and assembly, tool, 
and shipping sections—is heat, light, and 
air conditioned. The company buys 
rough castings and forgings made to its 
specifications and performs whatever sub- 
sequent operations they may require. 
There are approximately 1400 employees. 


Bendix-Westinghouse is definitely an 
air-minded concern. It not only pro- 
duces pneumatic appliances but also 
uses compressed air extensively in making 
them. In fact, it is doubtful if there is 
another manufacturing establishment of 
its size that can count as many individual 
applications of air power as can this one. 
Inasmuch as the motive of the company, 
like others, is profit, it must be evident 
that there are sound financial reasons for 
this widespread utilization of compressed 
air. The truth is that it has enabled the 
firm to make substantial monetary sav- 
ings and also to derive other benefits that 
will be mentioned later. 

The turn to air power has been cumula- 
tive—it has grown by its own momentum, 
like a snowball rolling downhill. When the 
first applications of compressed air worked 
out favorably, others followed, and when 
they also proved advantageous it was only 
natural that a systematic search should 
be made for other places where air power 
could be gainfully adopted. This has not 
been a hit-or-miss program. A careful 
study has been made in each instance be- 
fore changing the existing method of 
operation. The investigations are carried 
on regularly by the Tool and Methods 
Department of the factory and call for 
close scrutiny of all the factors involved. 
The data assembled include time studies, 
reactions of employees to the proposed 
innovations, safety considerations, etc. 

Naturally, many of the changes made 
on the department’s recommendation do 
not concern air equipment. Also, in 
numerous other cases the adoption of air 
power is only one phase of the revamping 
of manufacturing means or methods. It 
so happens, however, that compressed 
air has been applied to advantage in so 
many instances that it is unquestionably 


FIXTURE FOR TREADLE-TYPE BRAKE-VALVE TEST 


This set-up was devised to facilitate testing a treadle-type air-valve assembly for 
leakage and correct operation. The top brake chamber, actuated by No. 1 Valve, 
holds the part securely during the test. Three chambers arranged around the 
sides and operated by No. 2 Valve advance plungers to close ports on the treadle- 
type valve. The steady pressure they exert provides an airtight seal and insures 
a thorough test. The 2-way valve on the bench (lower left) admits air to determine 
leakage. Another valve admits air to a cylinder that actuates the pedal of the valve 
under test to simulate actual service conditions. Formerly, fittings had to be 
screwed to the part manually and other fatiguing operations were involved. 
Savings amount to 2.6 cents per valve tested. 
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the outstanding feature of the entire 
program. It has aroused much prideful 
interest among the company’s manage- 
ment personnel because the predominat- 
ing pneumatic device used in the factory 
is the brake chamber that is produced 
there as an essential part of the automo- 
tive air brake. This piece of equipment 
serves the same purpose as an air cylinder, 
but has been found to be preferable to it 
for work within the range of its capacity. 
The maximum stroke of the largest 
standard brake chamber is 24% inches, 
and this has been found to be sufficient 
for all but a minor fraction of the ap- 
plications. Wherever greater piston move- 
ment is required, air cylinders are em- 
ployed. 

Although they naturally leaned to- 
wards their own product, the methods 
engineers had sound business reasons for 
their choice of brake chambers. In the 
first place, they are less expensive than 
air cylinders, even though the shop is 


charged the same price that they bring 
through regular trade channels. Brake 
chambers also have advantages from an 
operating standpoint. Their diaphragm 
construction prevents leakage of air, and 
the absence of packing around the piston 
eliminates the friction inevitable in air 
cylinders. Because of these two features, 


maintenance problems all but vanish 
Brake chambers have an average servic 
life of a million cycles of operation. Aj 
though some have been used on fixtures 
continuously, since 1941, the first failut 
of one of them is yet to be recorded. 
The application of brake chambers jp 
the factory has grown steadily until more 


PNEUMATIC-TOOL APPLICATIONS 


Pneumatic tools not only speed up various assembly operations but also make 
them easier to perform. In many instances, special holders and fixtures have been 
developed to save time and physical effort. The views at the top-right and bottom- 
left show a worker using two different tools at the same station. In the first one 
he is setting 5g-inch studs in the nonpressure plate of a brake chamber with a 
Size 504 impact wrench. In the lower one he is running hexagonal nuts on the 
studs with a reversible multi-vane drill. Note the moisture separator and lu- 
bricator in the air line at the upper-left. The drill ig mounted on a holder that 
keeps it vertical whether it is raised or lowered. When not in service, the holder 
is elevated out of the way, as seen in the companion picture. The girl at the top- 
left is operating a similar multi-vane drill. She is screwing a cover with a 3%- 
inch-diameter thread on a relay valve. The one at the bottom-right is using a 
Size 502 impact wrench to drive two 5/¢-inch threaded bolts in assembling a 


double check valve. 


























COMPRESSED AIR MAGAZINE 











FABRICATING RESERVOIRS 


The size of the air reservoir for the 
brake system varies with the size of 
the vehicle, the average being 7x36 
inches. e shell is made of rolled 
steel with a welded seam, and pressed- 
steel heads are welded on it. The pic- 
ture at the right shows a continuous 
geam welder for the shells. Each 
reservoir is coated inside and out with 
black-enamel paint and tested under 
250 pounds pressure. Air for this 
purpose is furnished by the Ingersoll- 
Rand Type 20 compressor seen below. 
‘In front of it is a finished reservoir. 





than 500 ‘of them are now on some 400 
separate fixtures. Although the satura- 
tion point is being approached, additional 
installations are being made. Most fix- 
tures require only one, but a considerable 
number has two or more. The majority 
of the chambers are used in machining 
operations, but many are found in the as- 
sembly and testing sections. Typical ex- 
amples of their services are described in 
connection with some of the accompany- 
ing illustrations. The chambers are ac- 
tuated by control valves, which are usual- 
ly of a simple rotary disk type. These 
valves, like the brake chambers, are 
standard parts made in the plant. 

Early this year a time study of ap- 
proximately 25 percent of the air-con- 
trolled fixtures disclosed that they were 
teducing costs at the rate of many thous- 
ands of dollars a year, and it has been in- 
creased since then through additional air- 
chamber applications. The cost of the air 
controls on the fixtures surveyed was only 
$2341, or a small fraction of the indicated 
annual saving. 

The monetary saving has come about 
chiefly by lowering the labor costs that 
prevailed when manual or mechanical 
controls were in use. In some instances 
the labor charge per operation has been 
cut in half by reducing the time require- 
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ment. This has made it possible to trans- 
fer some employees to other work, but has 
displaced no one from a job. Employees 
have been generally receptive to the pro- 
gram, for in numerous cases the air con- 
trols have transformed arduous tasks into 
easy ones, and some operations that for- 
merly called for men are now done by 
women. The program has also improved 
the plant safety record. Because an air 
clamp always exerts the same pressure, 
accidents have been eliminated that were 
formerly caused by a cutting tool striking 
a part that had been under- or over- 
tightened by hand. There has thus far 
been no mishap that could be attributed 
to the improper functioning of an air 
chamber. The stable holding pressure also 
has done away with losses that were oc- 
casionally sustained through breakage of 
parts by overtightening them in fixtures. 

The use of compressed air on fixtures 
has been supplemented by pneumatic 
tools, which have been adopted by the 
company wherever studies showed they 
would profitably speed up operations or 
render them easier to perform. Most of 


the tools are wrenches of various types 
and sizes that run on nuts, set studs, etc. 
Thread sizes of the pieces handled by 
them range from 5 inch up to 3% inches. 
Some of these tools are the new light- 
weight aircraft models that came - into 
widespread service during the war. Others 
are the heavier units that have long been 
standard in many industries. In nearly 
all instances.they are either mounted on 
special holders or suspended from over- 
head balancers. These aids make them 
readily accessible when needed and also 
lessen operator fatigue by supporting 
some of the weight of the heavier tools 
while they are in use. Obviously, on re- 
petitive operations of the type that pre- 
vail in the plant, they save a great amount 
of time during the course of a shift. Se- 
lected examples of pneumatic-tool ap- 
plications are shown in accompanying 
pictures. : 
Compressed air is used at various pres- 
sures and is supplied from four separate 
sources. For general plant purposes, air 
is compressed to 125 pounds pressure by a 
steam-driven 2-stage machine having a 
discharge capacity of 876 cfm. It is passed 
through an aftercooler that extracts 
moisture and reduces its temperature to 
approximately 108°F. This air is drawn 
upon to operate the brake chambers on 
the fixtures, as well as the pneumatic 
tools; it is fed to blowguns to remove 


metal turnings, etc., from machine tools, . 


although this application is discouraged 
in certain cases because the air scatters 
the particles and may cause some of them 
to lodge in wearing parts of the machines; 
and it also actuates the controls of the air- 
conditioning apparatus. The shop dis- 
tribution system consists of a 5-inch over- 
head line with 1'4-inch take-offs to the 
various machines. There are between 250 
and 300 of these drop lines, and some of 
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COMPRESSOR TEST RACKS 


Every compressor built in the plant is given a l]-hour run- 
ning test under load before it is approved for shipment. 
Improved test racks have recently been designed and 
built by the company’s own engineers, and in these pic- 
tures the new and the old fixtures are contrasted. With the 
old set-up (left), heads had to be bolted on each machine 
and the compressor itself secured to the base. annoy- 
ing jungle of hose connections had to be contended with. 
In the case of the new racks (right), a head is clamped on 


and the entire mechanism is held rigidly by a brake cham- 
ber at the top that swings over into proper position. Hose 
connections come in at the rear and are out of the way. 
The various readings required are taken from gauges on 
the panel. There are two of these new racks, each with 
places for twenty compressors, whereas the old fixtures 
accommodated fifteen. The ease and rapidity with which 
machines can now be set up enables one man to attend each 
new rack, whereas two were needed for each old one. 


them serve as many as fifteen fixtures 
each. 

Indicative of the relatively small vol- 
ume of air that is required by the 500-odd 
brake chambers is the fact that the orig- 
inal compressor plant has thus far been 


able to take care of them even though 
they were not contemplated when the 
factory was constructed. However, in 
order to assure an adequate reserve air 
supply and to provide for future increases 
in air consumption, another machine with 


BRAKE-CHAMBER ASSEMBLY 


Here the various components of brake chambers are put together to form com- 
plete units. There are twelve stations on the circular table, which rotates at a 
predetermined rate to move the work along to the operators. Beyond the girl at 
the left may be seen one-half of a brake chamber with studs projecting upward. 
The one in the background puts on the other half, which has been preassembled, 
and starts the nuts on the studs. The operator at the right runs on the nuts with 
a Size 504 impact wrench, and the one at the left removes the finished work. 
These chambers are among the largest made and each has eighteen studs. The 
smallest size has twelve.~ From five to seven girls are usually stationed around 
one of these turntables, but some were omitted here so that the work might be 
pictured more clearly. Fifteen girls at three tables now assemble as many cham- 
bers as 22 did before this fixture was devised. 


a capacity of 600-cfm. has been ordered, 

For testing various products and fo 
special purposes there is a demand for ait 
at 175 pounds pressure. This is obtained 
by boosting some of the 125-pound air ij 
a steam-driven compressor and is dig 
tributed in the plant by a 3-inch mam 
having perhaps 50 take-offs. The air re 


_ceivers or reservoirs of the brake assembly 


are tested under 250 pounds pressure with 
air furnished by a separate motor-driven 
unit. In conducting experimental work 
on air brakes for aircraft there is need for 
air at 2000 pounds pressure. This is sup 
plied by a motor-driven, air-cooled, } 
stage compressor. 

The success achieved by Bendix-West 
inghouse with the brake chamber in if 
own operations has prompted the thought 
that other concerns engaged in turning 
out small machine parts and having mani 
facturing procedures and problems gen@i 
erally similar to those at Elyria may find 
it equally useful. It also seems likely that 
many other industries could apply the 
device profitably. Without having made 
any special effort to promote its general 
use, the company has already received 
orders from several firms. It may tran& 
pire that its experiences in improving if 
own plant practices will eventually les 
to what might be termed an industria 
business of considerable proportions. 

Two examples of current applications 
of the chambers may be cited. A truck 
trailer builder uses 24 of them to clamp 
structural frame members into an as 
sembly for welding. All are controlled by 
one valve, whereas the C clamps formerly 
employed had to be tightened and loo# 
ened individually by hand. In another 
case, a manufacturer of a holding fixtutgi 
embodies six chambers in his product 
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materials available for industry to 

give every one of its half million 
residents—man, woman, and child—a 
good-paying job if they could all work and 
if it had the’ industries. However, with 
all this natural wealth, New Mexico, of 
all the seventeen western states, drags the 
very boitom of the barrel when it. comes 
to per capita income. Its raw materials 
mostly go to feed the hungry mills and 
factories of more prosperous states. Be- 
fore the war, New Mexico had the highest 
percentage of unemployed in the United 
States. 

But now, with postwar recovery in the 
air, the state is beginning to realize its 
potentialities. A nonprofit organization 
has been formed to acquaint westward- 
moving industries with all its natural ad- 
vantages, not the least of which is a 
rapidly increasing population and an ex- 
panding labor force. The New Mexico 
Development Foundation is busy col- 
lecting evidence of conditions that are 
attractive to more than 60 kinds of proc- 
essing and manufacturing industries and 
is negotiating for a dozen prospective 
enterprises. Many of these prospects are 
based upon the state’s rich and varied 
resources in nonmetallic minerals. While 
the second world war brought practically 
no new industries to the state, it did boom 
mining and opened the door to vast in- 
dustrial possibilities, especially in the pro- 
duction and the processing of nonmetal- 


Noes va has sufficient raw 


When the Spaniards nosed into this 


Bart of the world some 80 years before the 


English arrived at Plymouth Rock there 
was little thought of anything but silver 
and gold. After our occupation in 1846, 


Pm@American adventurers followed the same 


lead. Like their Spanish predecessors, 
they fought the bloodthirsty Apaches for a 
chance to get at rich pockets of precious 
metals, and dug out a lot of them. Trudg- 
ing over the rocky hills and sweating in 
their mine shafts, these treasure seekers 
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Nonmetallic Minerals 
of New Mexico 


Freemont Kutnewsky 


New Mexico State Tourist;BureauPhotos 


FLUORSPAR 
Fluorspar was in great demand during the war for use in the steel industry, as a 


catalyst in one step of 


the manufacture of aviation gasoline, and in aerosol— 


insecticide—dispensers for the armed forces in the Pacific. New Mexico produced 
10 percent of the nation’s supply in 1944 and increased its output for the eighth 
successive year. Samples of fluorspar from near Deming are shown at the top. 
Near fluorspar deposits in the vicinity of Grants is a cave in which a perpetual 
band of ice is exposed (above). No logical explanation has been advanced for 
its existence in a region where temperatures are above freezing throughout most 


of the year. 


passed up far greater wealth than they 
ever recovered in gold and silver. 

While they were cleaning up the cash 
crop, the Machine Age began to materi- 
alize with its ever-widening demand for 
the so-called baser metals such as copper, 
lead, and iron. Mining for these ores 
reached its peak during World War I. 
Fortunes were made, but still greater op- 
portunities lay ahead as America turned 
to chemical and technological develop- 
ment when caught short during that con- 
flict. Then came calls for more and more 
of the lesser-known, lesser-valued min- 
erals—potash, fluorspar, pumice, lithium, 
silica, mica, tale, and calcite. 

In 1943, at the height of the industrial 
production that enabled this country to 
win the second world war, New Mexico 
contributed nonmetallics worth $87,000,- 
000, as compared to $37,000,000 worth of 
metallic ores. Silver and gold had lapsed 


into insignificance. Copper and zinc, im- 
portant as they were, took second place, 
being superseded by petroleum and pot- 
ash. At that time the phrase “If you can’t 
find it anywhere else look in New Mexico” 
became a byword among government 
scouts who were prospecting for ra 
minerals. : 
The important difference between ime- 
tallics and nonmetallics mined in New 
Mexico is that the former feed only dis- 
tant mills of established industry while 
the latter invite new fields of industry to 
the state. Markets are within easy reach 
for many kinds of processed and fabricat- 
ed products made of or calling for the use 
of nonmetallics, the general demand for 
which is on the increase. Among the 
minerals of this class that did a big war 
job were helium, carbon dioxide, fluor- 
spar, pumice, talc, and potash, all of 
which are found in New Mexico. In this 
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group should be mentioned petroleum 
(the state is seventh in volume of pro- 
duction) and natural gas. The latter 
have far more applications now than 
formerly when they served primarily as 
fuels and lubricants. 

New Mexico’s potash deposits in the 
Carlsbad area have once and for all freed 
the United States from the danger of dy- 
ing soils. After teaching us how to use 
that mineral in fertilizers, the Germans, 
who apparently controlled the world sup- 
ply during World War I, counted on 
potash starvation to cripple the American 
war effort—and they came close to doing 
it. A frantic postwar search ensued, 
resulting in the discovery of beds in 
southeastern New Mexico and western 
Texas that are so extensive that there was 
no fear of a potash shortage during the 
second world war—in fact, there was a 
surplus for export. New Mexico fluorspar 
deposits also came to the rescue during 
World War II when other sources began 
to dwindle. Several mills were set up, 
notably the one at Los Lunas operated by 
the Zuni Milling Company that has good 
prospects of competing with other pro- 
ducers of high-grade acid spar in meeting 
the country’s normal requirements. War- 
discovered uses for fluorspar*derivatives 
—DDT, for exampie—have expanded its 
market. 

New Mexicans now foresee considerable 
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CLAY 


Clays of many types abound in New Mexico and some of them have been used for 
untold years by Indian potters (top-center). Often they dig their supply of clay 
near their homes (above). Adobe, which is largely flood-plain clay, has long been 
favored as a building material by the Indians and Spanish residents. At the top- 
left is an adobe church near Pojuague that might pass for one of the early Fran- 
ciscan missions. It has walls several feet thick. 


local industry in the chemical field be- 
cause of the availability of potash and 
fluorspar. The present output of three 
large potash mining companies at Carls- 
bad goes largely to manufacturers of 
commercial fertilizers, but as the salts 
are the basic material of many essential 
chemicals they are being eyed, among 
others, by prospective makers of in- 


secticides. By the time this article is pub- 
lished, the state will have its first fertilizer 
plant founded on an extensive supply of 
lignitic shales at Gallup. Its product will’ 
be a soil conditioner thai. contains 24 
mineral elements essential io productivily 
and that has been used successfully as @ 
cure for plant diseases. It serves to sup- | 
plement commercial fertilizers. , 
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Another important New Mexico non- 
metallic is pumice, which is obtained at 
Grants. There is a steady peacetime de- 
mand for this ace of abrasives, which also 
found new applications during the war, 
namely, as an ingredient in nonslip deck 
Paint and for processing high-octane gaso- 
line. There are large deposits of pumice, 
pumicite, scoria, pearlite, pitchstone, and 
vermiculite scattered throughout the 
state that are being developed as a part of 
New Mexico’s postwar industrial awaken- 
ing. 

Pumice and scoria (volcanic sinter) are 
being used extensively as aggregates in 
lightweight building blocks. Both, be- 
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GEM STONES 
Ricolite, a variety of verde antique that is found only in New Mexico, outcrops in 
the cliffs of the Gila Canyon (above). Ricolite is used for decorative purposes as 
well as in jewelry. A section of a petrified tree protruding from a sandstone bluff 
is shown at the left. As turquoise becomes scarcer, Indian silversmiths are em- 
ploying this agatelike rock more and more as settings in their distinctive jewelry. 


cause of their glassy composition and 
cellular structure, have good insulating 
qualities against heat, cold, and sound, 
and they are practically fireproof. Some 
50 or 60 companies in the state are en- 
gaged in their production according to 
varying formulas and with many kinds of 
aggregates, depending upon the local 
supply. There is more or less adobe and 
sand in most of these blocks which, in 
view of the scarcity of other building 
materials, have proved a boon to the con- 
struction revival going on in New Mexico, 
as elsewhere 

Vermiculite is entering into the manu- 
facture of a 3-in-1 plaster (sound, heat, 
and fire resistant) and of boiler insulation. 
The plant is in Albuquerque and is ex- 
perimenting with a plastic roofing mate- 
rial containing vermiculite as the aggre- 
gate. It is applied like frosting is put on a 
cake and 2 or 3 inches thick. If tests prove 
it to be satisfactory, it may be the answer 
to the great need in the Southwest for 
roofing that will stand up under the hot 
sun-cool night combination that is so 
destructive to the materials. commonly 
employed for the purpose. Vermiculite 
and pitchstone, of which there are ade- 
quate newly discovered deposits, are being 
considered for use in roofing tile. 

Fostered by the Development Founda- 
tion, studies are being made of the possi- 
bility of manufacturing wallboard from 
pitchstone, which differs from pumice 
principally in porosity. Both are of vol- 
canic origin and composed largely of 


silica. Pumice was blown out of the earth 
and hardened in midair while still full of 
steam. It is porous to the finest grain. 
Pitchstone hardened while static. It con- 
tains sufficient moisture to cause it to pop 
like popcorn when heated and expands to 
many times its original bulk. Properly 
exfoliated, it has the appearance of semi- 
rigid rock wool. Pitchstone wallboard, it 
is pointed out, would be termite- and 
verminproof. Efforts-are being made to 
find some local vegetal substance that will 
combine with it to give it fibrous strength. 
The lowly yucca is believed to possess the 
necessary properties—iensile strength, 
pulping quality, and saponin to assist in 
decortication. 

The building-material shortage has 
stimulated interest in New Mexico’s large 
and varied beds of clays, gypsum, lime- 
stone, and cement rock. When it was dis- 
covered that, even in normal times, the 
state has a market for more than 450,000 
barrels of cement annually, exclusive of 
public works, three companies announced 
plans to go into cement production there. 
Two of them have obtained sites close to 
the essential raw materials and fuels, 
either coal or natural gas. With the state’s 
big postwar highway program and the new 
lightweight building-block industry the 
demand for cement has considerably in- 
creased. 

There are extensive deposits of the 
purest-quality gypsum in various parts 
of New Mexico. Most noteworthy, per- 


haps, is the one in the Tularosa Basin near 
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Alamogordo in the southern section of the 
state. There it exists in the form of a 
white sand that covers a wide valley floor 
in glittering dunes. Some of this area lies 
within the White Sands National Monu- 
ment which is a scenic attraction for 
visitors. However, there is enough gyp- 
sum outside of its limits to supply all 
United States needs for a long, long time. 
It was close to this region that the world’s 
first atomic bomb was set off, with the 
ensuing political and scientific reverbera- 
tions. i 

New Mexico gypsum has been made 
into fine finishing tile, and is the basic 
material of a sizable novelty business in 
the vicinity. Curiously, a practice of the 
nearby Mescalero Apache Indians pointed 
to an application that may prove of far- 
reaching importance. It was observed 
that the Indians used the sand as a dry 
cleaner—to remove grease from their 
sheep pelts. A garageman tried it on his 
concrete floor and discovered that it not 
only absorbed oil and grease but, after 
frequent applications, also gave the floor 
a glaze that was resistant to oil and 
grease. As a sweeping compound it may 
prove to be a find, especially for garages 
and service stations. Meat-packing plants 
and factories where acids and oils are a 
fruitful source of bacteria have shown in- 
terest in the material. Gypsum for plaster 
and wallboard 1s always a good bet, and 
ample reserves await the enterpriser in 
the south around Alamogordo as well as 
in the northwestern part of the state. 

New Mexico is rich in clays. No ex- 
tensive studies of them have ever been 
undertaken, but they cover a wide range 
of qualities. The Indians of the Rio 
Grande Valley have been making pottery 
of clay for generations. Some excellent 
artwork, mostly for outdoor use on large 
estates, is being produced at La Luz near 


SCENIC SETTINGS FOR NONMETALLICS 


Close to the site in the Santa Fe National Forest between Santa Fe and Taos shown 
at the bottom-left are found mica and iceland spar, both of which were essentials 
of instruments used during the war. Dog Canyon, below was used as a retreat 
by the Apaches under Geronimo and Victorio when they were battling the U. §S. 
Cavalry. Its sheer walls rise 2000 feet in places. It is accessible only by means of 
the Eyebrow Trail. Nearby, white glittering dunes of sand that cover a wide valley 
floor contain enough gypsum to supply the needs of the nation for a good many 
years. The potash mines that furnish 85 percent of our + aes are located 
not far from Carlsbad Caverns National Park (bottom-right). 
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COAL 


Coal mining is a major industry in New Mexico. Investigations are now being 
made looking toward a coke industry that will utilize slack and produce ammonium 
compounds and other valuable substances as by-products. 


Alamogordo; and the high school at Clay- 
ton, at the opposite end of the state, fur- 
nished its dining room with a sumptuous 
table service of local clay. Vocational 
courses in pottery making give promise of 
the commercial exploitation of the deposit 
in that section. Several artists in Albu- 
querque and Santa Fe have kilns for pot- 
tery baking, and find a ready market for 
their products. Some beds of the purest 
kaolin are known to exist in New Mexico, 
and quantities of it have been sold for use 
as fillers in oil cloth, paper, linoleum, etc., 
manufactured in other states. 

A heavy blue clay from Roswell ef- 
fectually stops leakage from artesian wells, 
which are the only sources of water for 
irrigation in the rich artesian basin of the 
Pecos Valley. Other clay in Lea County 
has been used for mudding oil-wells in 
the Hobbs Field. In the vicinity of Fort 
Sumner, a semibentonite mixed with 
gypsum has been found to be excellent 
for lining irrigation ditches and is cheaper 
for that purpose than concrete. In this 
Semiarid land it is vital that every drop 
of irrigating water be conserved. Adobe 
brick, the sun-hardened material of which 
the majority of New Mexico houses were 
constructed until the turn of the century, 
consists mostly of flood-plain clays. It is 
still a favorite building material of native 
New Mexicans and, because of its fine 
insulating qualities, is also used at times 
m structures of the costly type. 

_ Bentonite, a claylike substance result- 
ing from the devitrification and chemical 
alteration of glassy volcanic ash, is present 
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in the state but has not been mined ex- 
tensively. Chambers, Ariz., just across 
the border, is a well-known source of the 
material, which is much in demand for 
soaps and beauty clays. It has lathering 
and detergent properties and serves as a 
filler, binder, or plastic in paper. Further, 
it is used for refining fats and oils and en- 
ters into the manufacture of insecticides. 
It is a chemical agent in water softeners 
and an ingredient in various drugs and 
antiphlogistics. It is sometimes called 
“(Denver mud.” Bentonite is a perfect 
example of a common material for which 
more and more applications can be found, 
for there was a time when man had only 
two uses for it: as a soap and as a lu- 
bricant for the high-wheeled Conestoga 
wagons of days gone. 

Since the war there is renewed interest 
in New Mexico in the making of fireclay. 
The raw material, one of excellent quality, 
has been mined in the Gallup area for a 
long time but has been sold to large smelt- 
ers in the Southwest for lining furnaces. 
Now, an enterprise has been set up south 
of Gallup to manufacture fireclay products 
and other clay tile. The big Chino Mines 
copper smelter at Hurley, N. Mex., uses 
fireclay from a bed near Hatch, an area 
where there is ample water and a railroad, 
conditions that are favorable to the fire- 
clay industry. Another mineral deposit at 
Hatch which is attracting attention is one 
of red oxide of iron, a valuable ingredient 
in paint. The state has huge reserves and 
a wide variety of colored earths all useful 
for coloring paints. 


New Mexicans, especially industrial 
engineers, believe that it will be only a 
matter of time until we will see large glass 
works in the state. A deposit of silica, 
97.7 percent pure and covering an ex- 
tensive area, has recantly been discovered 
near Tucumcari, seventeen miles from its 
eastern border, where an abundance of 
low-priced natural gas is available. The 
sands have not been given thorough in- 
vestigation, but when the atomic-bomb 
explosion melted and converted them into 
a sort of crude glass for miles around the 
test site, mterest was aroused in the 
possibility of New Mexico as a glass pro- 
ducer. 

Efforts have latterly been made to ex- 
tend a railroad line into the northwestern 
part of the state and on into the San Juan 
Basin, which lies partly in Colorado. The 
principal reason, beyond shipping fruit 
from that rich section, is to get at deposits 
of coking goals which are now in demand 
on the West Coast. New Mexico has very 
large reserves of different grades through- 
out the state. The soft coal in the area 
just mentioned has been found to possess 
a brown aniline base, which suggests the 
making of tannic acid. Experiments to- 
wards this end are in progress. This is 
significant in that more than 80 percent 
of the tannins now used in the United 
States are imported. 

Coking coals near Raton in northeastern 
New Mexico are being studied in view of 
the fact that it is proposed to build a 
chemical plant there for the manufacture 
of ammonium nitrate and ammonium 
sulphate, benzol, toluol, xylol, nitroben- 
zene, aniline, naphthalene, phthalic acid, 
ammonium salts, nitric acid, and many 
medicinal products. Slack coal, for which 
there is hardly any local market, would be 
used for this purpose. The collieries at 
Raton and Gallup have suffered consider- 

able loss of markets owing to the adoption 
of diesel engines by the Santa Fe Railway 
and the consumption of natural gas by 
the copper smelters. of New Mexico and 
Arizona. An offer has already been made 
to buy large quantities of ammonium 
nitrate from the plant if it is erected, and 
this again fits into the picture of New 
Mexico as a source of fertilizers and other 
chemicals. In this connection it might 
be mentioned that the state has large re- 
sources of oxides of copper which could 
be converted into copper sulfate by leach- 
ing with 5 percent sulfuric acid and 95 
percent water. The raw material could be 
obtained by open-pit mining. 

During the war, successful attempts 
were made to furnish high-grade sheet 
mica. Colonial Mica Corporation set it- 
self up in Santa Fe, but withdrew when 
the mica shortage was overcome. New 
Mexico looks forward to the full exploita- 
tion of its many deposits as soon as the 
market warrants it. In fact, it is thought 
to be feasible even at the present time pro- 
vided proper sorting and storage facilities 
are installed. The demand for scrap mica 
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may lure producers in that field to New 
Mexico because of the extensive supply 


available there largely in outcroppitig™*’ 


veins. 

’ The case of calcite—Iceland spar—is 
akin to that of mica. Early during the war 
the need for optical calcite became acute, 
and a deposit in Embudo Canyon met the 
emergency. A prominent optical manu- 
facturer has made the statement that it 
saved the Allied cause with respect to 
range finders and other optical instru- 
ments essential to modern warfare. Spar 
from the property is said to excel anything 
found anywhere except Iceland, its chief 
source; but one piece that was taken out 
was then claimed to be the largest and 
finest ever recovered. The canyon is not 
far from the famed artist-colonized In- 
dian Village of Taos, once the headquar- 
ters and now the resting place of Kit 
Carson. 

Both lithium and talc, for which new 
uses were found during the war, are being 
developed in New Mexico. A body of talc 
20 miles from Rincon produced consider- 
able tonnages in 1943 and 1944 when the 
mineral was a “must’’ in the mixing of 
camouflage paint for battleships. It is 
also of value as a slip agent in the manu- 
facture and handling of rubber. Lithium 
is one of the wonder materials of World 
War II, for it was discovered that a little 
of it in glass would eliminate the glare and 
reflection ruinous to long-range photo- 
graphy. Now that reflectionless glass is 
here we may look forward to show win- 
dows that will make displays appear as 
though they were out in the open, as well 
as to automobile windshields that will 
lessen the danger of accidents through 
blinding light. Lithium is mined near 
Taos, and other sources near Rociada 
and Las Vegas are in process of develop- 
ment. Meerschaum is another rare min- 
eral that exists in the Silver City area of 


Some of the natural-gas wells in northeastern New Mexico 60 pounds each, wrapped in insulatin r, and shi 
produce carbon dioxide that is compressed in plants. such _in refrigerator cars to ard et ue: Te henid shipped 


the state. That produced so far contains 
too much quartz grit to make it suitable 
for smoking pipes, but the material has 
been ground and used. for lining less ex- 
pensive pipes of this kind. 

Carbon dioxide, “‘dry ice,” was ob- 
tained in its natural state from New 
Mexico wells some years before the war. 
This was a “‘first,’”’ because it had always 
been manufactured before that. No 
battleship is complete without carbon- 
dioxide fire-fighting equipment. After 


’ the dry ice is pressed into blocks it is 


sawed into cubes 10 inches square weigh- 
ing approximately 60 pounds each. These 
are wrapped in specially designed double 
sacks of heavy paper and loaded into 
standard refrigerator cars. As they are well 
insulated, the loss in volume in transit 
is less than 1 percent aday. Four plants 
prepared 75 tons for the market daily in 
1942. The principal use of solid carbon 
dioxide is as a refrigerant for long-distance 
shipments, and it is said to be from ten to 
fifteen times as effective as water ice. It 
is also in demand for quick-freezing, a 
field that is expanding rapidly today. In 
liquid form it serves variously to carbon- 
ate water and beverages, as a food pre- 
servative, and as a fire extinguisher—in 
fact, it is claimed to be the best oil-fire 
extinguisher known. 

Other nonmetallics in New Mexico 
which have economic possibilities are 
graphite, zirconium, alum, sulphur, and 
building and gem stones. Some fine gran- 
ite is being quarried near Las Vegas, and a 
great deal of native sandstone and lime- 
stone has been used for local structural 
purposes. Gem stones include turquoise, 
agate, petrified wood, blackwood, obsid- 
ian, and ricolite. Turquoise has long 
been identified with the popular south- 
west Indian jewelry.. However, as the 
supply of that gem decreases the use of 
petrified wood mounts. And now it seems 





CARBON DIOXIDE 





that ricolite, of which New Mexico hag 
the only known deposit in the world, wil] _ 
provide the lapidary with a suitable sub- 
stitute. Ricolite, a variety of verde an. 
tique, is also. made into objects of art, — 
There has been a revival of gem grinding 
and polishing since the war, an inviting — 
field for anyone looking for a small, in- 
dependent business. 

New Mexico is being rediscovered large- 
ly because of its reserves of nonmetallic 
minerals. Industrialists are becoming 


’ aware of the fact that it lies in the midst 


of a great shipping area. Seven hundred 
miles from the center of the state to the 
east as well as to the west are regions with 
populations of 16,000,000 and 6,000,000, 
respectively. Potential enterprisers with 
an eye towards New Mexico are aware 
that 22,000,000 people represent a fine 
market. The states involved are Texas, 
Arizona, Colorado, western Kansas, Okla- 
homa, Utah, Wyoming, Nevada, Cali- 
fornia, Idaho, and southern Montana. 
The establishment of fast-hauling truck 
lines and the building of. new highways 
are removing the barriers of distance that 
have hampered industrial growth. 

New Mexico is not looking for any 
wonders to come to pass, but is beginning 
to appreciate that its raw materials will 
continue.to-find new.applications as time 


goes on. Other significant factors in its 


development are the westward trend of 
industry in America and the increasing 
tendency towards production at or near 
the sources of basic materials. The state 


should also appeal to industrialists who ~ 


are thinking of happy employee-relations, 
for people are more likely to be content in 


a region that appeals to them. ‘The fact : 
that New Mexico in normal years has at- 7 
tracted ten times its population in tourists# 






and that immigration is bringing in set" 





economic expansion. 






id form it serves 


as this one to make the solid form known commercially as _as a fire extinguisher, as a food preservative, and to car- 


“dry ice.” It is sawed into 10-inch cubes weighing about bonate water and beverages. 
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HE resourcefulness of naval tech- 
nicians has converted a great war- 
time plant in Maspeth, Long Is- 

land, to peacetime employment and thus 

possibly saved it from becoming a “‘white 
elephant” on the hands of the Defense 

Plant Corporation. There, under the 

direction of the Navy, essential matériel 

either damaged by wear or by superficial 
impairment while in storage is being made 
fit for reuse and has already netted the 
national treasury many millions of dollars. 

The potential white elephant, which 
was to produce a huge quantity of alu- 
minum, was- supplied for its electrical 
equipment with about 3300 tons of silver 
valued substantially at $66,000,000. That 
metal was used for making bus bars and 
was not exposed to fusing heat. All but 

9 pounds of it was recovered after the 

plant was closed down in May, 1944, by 

which time the nation’s stocks of alumi- 
num were ample to meet all needs. 
Before the Aluminum Company of 
America ended its activities at Maspeth, 
the New York Naval Shipyard in Brook- 
lyn had become overcrowded and it was 
necessary to find additional space in 
which to carry on the mounting work of 
its Salvage Unit, which was handling all 
sorts of things classed as “battlefront 
backwash.” With private manufacturers 
busy day and night and contending with 
manpower and material shortages or re- 
strictions, it became evident to the Bureau 
of Ships of the Navy Department that 
pressing demands of fighting craft might 
be satisfied if some of the returnedJar- 
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BEFORE AND AFTER ae 
Three-inch rapid-fire"guns undergoing cleaning’and overhaul are shown in the 


lower view. 


ote the size of the recoil spring that absorbs the ‘“‘kick’’ of the’ 
weapon when fired and returns it to reloading 


ition. Two of these guns that 


have been‘ gonefover, thoroughly and put in shape for’ possible future service 
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are shown_at the[top.% They will_be shipped to_an inland storage point. 


> 





ticles could be reconditioned for reissue 
instead of being broadly classified as 
scrap that would have to be disposed of 
or take up valuable space. The answer 
was the Salvage Unit, the money for 
which was authorized in July of 1943. The 
wisdom of that course has been substan- 
tiated by the splendid results achieved; 
but the public has been told little about 
the magnitude of the job. _ 

The wear and tear of a large fleet and 
the ceaseless demand for a high degree of 
performance do not permit of leisurely 
overhaul, and working parts and ma- 
chinery are apt to be scrapped offhand 
when even moderately damaged—so much 
depends upon precision of action. There- 
fore, thousands of major and minor im- 
plements of war forming the outfittings 
of such craft were shipped to the naval 
base in Brooklyn from battlefronts and 
other stations connected with naval oper- 
ations. The stuff arrived either packed 
or unpacked in widely differing stages of 
impairment and included guns, internal- 
combustion engines and their parts, radar 
equipment, torpedo tubes, fire-control 
instruments, refrigerators, pumps, potato 
peelers, tools of many kinds, metal hel- 
mets, electric apparatus, and what not. 
The aim has been to save from the scrap 
pile anything that could be made serv- 
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iceable again within permissible limits 
of cost and labor. 

The New York Naval Shipyard has 
what is called the “‘outside machine shop’”’ 
—actually within its confines—where 
some reconditioning is done by a labor 
pool made up of men awaiting assignment 
to a vessel that is undergoing overhaul, or 
has just arrived for that purpose, and 
others who are taking an apprentice 
course. This-shop has reclaimed, month 
after month, articles to the value of $130,- 
000 that could be delivered to the local 
supply officer for reissue—a striking ver- 
ification of the maxim about the stitch in 
time that saves nine. 

When the inflow of such matériel be- 
came too heavy for handling within the 
shipyard, then the Maspeth Annex, as it 
is called, was established at the erstwhile 
Alcoa plant and placed under the direction 
of Rear Admiral F. A. Daubin, USN. Its 
principal activities have to do with the 
salvage and repair of ordnance equipment 
and diesel-engine parts. The work started 
in February, 1944. Whenever possible, it 
has been farmed out to the original manu- 
facturers or to qualified contractors; but 
by far the bulk of the reclamation has 
been done at Maspeth. There, in the first 
six months of 1945 was reclaimed ord- 
nance and associate matériel valued at 
nearly $6,340,000. Weapons and parts 
worth $1,500,000 were distributed within 
the Third Naval District centering on 
New York City, while shipments valued 
at $4,000,000 went to points outside that 
district. 

One of the difficult problems in con- 
nection with ordnance has been the matter 
of terminating contracts between the 
Government and the concerns that have 
helped the Navy to do its part in beating 
the Axis. These contracts were canceled 
shortly after V-J Day, and the matériel on 
hand had to be disposed of within set 
limits of time. Much of it is coming into 
Maspeth where it is processed and then 
disposed of through civilian agencies if 
the Navy does not need it. 

The guns that have been made fit for 
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reuse have ranged from small arms to 5- 
inch 38-caliber rifles. Reconditioning con- 











INCOMING MATERIAL 
By railroad and barge, war equipment 
every conceivable sort arrives at the 
salvage center from widespread thea- 
ters of war. 





















or instrument then the work is approved. 
Fire-control equipment has much to do_ 


sists of disassembling, cleaning, replacing: with the amazing effectiveness with which 


of worn parts, reassembling, checking, and 
painting—each job calling for workman- 
ship capable of meeting the standards 
fixed for similar ordnance when new. In 
the small-arms class, 45-caliber pistols, for 
instance, are overhauled, refinished, and 
then undergo prescribed trigger-pull tests. 
Automatic weapons such as Thompson 
45-caliber machine guns are handled by a 
working force of more than 50 women who 
are trained for the work in a small-arms 
school and whose deft fingers quickly take 
the weapons apart and put them together 
again. 

An idea of what can be realized from 
such screening_operations was indicated 
by a test made with a group of girls who 
were engaged in recovering small pieces 
of hardware. The question had been 
raised as to the monetary value of that 
salvage effort. A check-up was accord- 
ingly arranged, and it revealed that an 
outlay of only $119 for labor resulted in 
salvaged items worth $1100. Two con- 
trolling factors are taken into account 
before a job is authorized; namely, there 
must be a need for the particular instru- 
ment pr part, and the cost of making it 
fit for reissue. If the need exists and the 
cost of reclamation does not exceed 50 
percent of the current value of a’ new part 





naval guns are brought to bear and held 
upon dimly visible shifting targets while 
hurling salvo after salvo at them in rapid 
succession. Details of these apparatus are 
carefully guarded, but even to the casual 
observer it is evident that some parts are 
rugged while others are extremely deli 
cate, as they. must be when mechanisms 
are set in motion or halted by feeble elec- 
tric impulses. Corresponding niceties are 





involved in radar equipment that also 
reaches Maspeth for salvage. Again, de 
tails are not available for publication, but 
it is of present interest that thousands of 
parts from these instruments are sorted, 
cleaned, and packed by operatives skilled 
in the work. 

The Ordnance Salvage Center is well 
equipped and employs 625 men and 
women. At present, the most urgent job 
is that of dealing with the guns from the 
nation’s armed merchant fleet. The 
officers and men of the “Armed Guard 
Units”’ on those vessels had to remain at- 
tached to them—could not be released 
from service—until the weapons were re- 
moved. As a result of pressure brought to 
bear on the authorities to hasten demobi- 
lization, the guns have been landed and 
started for Maspeth with dispatch. There 
they_are put through the shops, the work 
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mainly involving cleaning. This necessi- 
tates disassembling each piece to get at all 
the parts for degreasing, the removal of 
corrosion, and then reassembling it for 
shipping to another plant for final over- 
hauling preparatory to placing it in per- 
manent storage where it is held under con- 
ditions that will keep it in readiness for 
reissue for active service. For example, 3- 
inch 50-caliber guns are consigned to the 
‘Naval Ordnance Plant at Louisville, Ky., 
at the rate of 100 to 125 a week, while 
from 15 to 25 of the more formidable 5- 
inch 30-caliber rapid-fire rifles leave each 
week for the Northern Ordnance Plant at 
Minneapolis, Minn. In the case of 20- 
mm. antiaircraft guns, about 110 are 
dealt with daily—the work entailing re- 
damation as well as scrapping. Any 
weapons or parts of gun mounts that are 
declared obsolete are so effectually dam- 
aged by means of metal-cutting torches 
that their reuse as such is impossible. 
The Ordnance Salvage Center brings to 
attention an interesting side light on the 
rapid technological advances made during 
the war. Stimulated by the urgency of the 
conflict, the inventive mind found many 
fighting tools lacking—tools that but a 
short while before were believed to be 
perfect and likely to remain so for a long 
time to come. Improvements, sometimes 
radical, often made such weapons ob- 
solescent or actually obsolete. One func- 





















PARTS AND MORE PARTS 
The entire bay illustrated at the right 
is given over to sorting parts of internal- 
combustion engines preparatory to ex- 
amining them with a view to salvaging 
those that are worth it. The other pic- 
ture shows women workers reclaiming 
for reuse parts from obsolete fire- 
control equipment of naval guns. 
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tion at Maspeth is to lessen the cost of 
this obsolescence by saving those working 
parts and fittings that are still good for 
use in a newer gun. 

Again, the task may be one of saving 
most of a piece and its attachments while 
preparing for betterments that may make 
it and its class more effective. This is 
being done with the rapid-fire 3-inch rifles 
which were previously equipped with 
manually controlled mounts but which 
are being converted to power drive so that 
they will be more responsive in combating 
a fast-moving target. No doubt, the most 
complex of the mounts dealt with there 
are those for the 5-inch 38-caliber guns. 
The latter are fired by remote control and 
are intricate in their get-up. To. dis- 
assemble one of these pieces, clean it, and’ 
then put it together again cals for expert 
handling and a high order of workmanship 
at nearly every step. 

Only parts that are‘obsolete or beyond 
economical reconditioning are assigned 
to scrap piles to feed the foundries in the 
New York Naval Shipyard, or are other- 
wise disposed of by auctioning when large 
quantities have accumulated. The value 
of the operations in this section of the 
Maspeth Annex from January 1 to Nov- 
ember 1, 1945, can be summed up as fol- 
lows: The total moneys spent within that 
period amounted to $807,809, and the 
materials reclaimed as a result of that ex- 





penditure represented an original pur- 
chase price of $12,758,000. 

Much of the cleaning of rusty or dirty 
parts of returned ordnance is done by 
putting them through successive baths of 
hot water, chemicals, and special solutions 
that prepare them for a final coat of an 
oily preservative. Some can be quickly 
freed of fouling formations by exposing 
them to a pneumatic blast carrying steel 
grit which produces a finely abraded sur- 
face that will take a lacquered or kindred 
finish. The same method is used to clean 
the large springs of the 3-inch gun mounts 
that absorb the “‘kick”’ of those rapid-fire 
weapons and return them to position for 
reloading. 

Among the mechanical refinements of 
the apparatus salvaged are ball bearings 
ranging in diameter from sizable to small 
assemblies not exceeding the dimensions 
of a dime. The races and balls are washed 


- in kerosene to rid them of grime or hard- 


ened oil and are then blown clean and 
bright with forceful jets of compressed air. 
In fact, compressed air performs many 
services in the ordnance division. It is 
provided by two 2-stage Ingersoll-Rand 
Type XRE compressors each of which has 
a piston displacement of 1545 cfm. and is 
driven by a 250-hp. motor. The units are 
equipped with a Type M aftercooler, and 
each machine has a silencer-air filter. Two 
standard I-R air receivers are available, 
and these supply the lines leading into 
the shops and to the various points of 
operation. 

Now we come to the Internal Combus- 
tion Engine Salvage Section. There a 
working force, varying from 300-to 650 
as activities may require, has helped to 
put and maintain in operating condition 
engines serving either as primary or 
auxiliary motive units aboard vessels 
ranging from PT boats to the biggest of 
our battle wagons. During the war, when 
naval operations were at their climax, the 
plants of the country were taxed to the 
utmosi to supply the internal-combustion 
engines for that force, as well as the in- 
evitable replacements and spare parts. 
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Worn and damaged engines and engine 
parts from all sorts of craft sooner or 
later were shipped to the New York yard 
and, subsequently, to, Maspeth Annex 
for handling and disposal. The work 
proved much more complex than might 
be imagined offhand, and in the case of 
certain obsolete parts even involved en- 
gineering changes to adapt them to cur- 
rent needs. 

The Navy uses several hundred makes 
and sizes of internal-combustion engines, 
the structural features of which differ 
considerably. Returned parts may be 
spares that have lain in storage and be- 
come corroded; they may be damaged, 
but not beyond repair; or they may have 
concealed fractures that must be discov- 
ered so as to determine whether they 
should be reconditioned. But first they 
have to be identified, and this is apt to be 
difficult because the shipments often ar- 
rive in nondescript containers bearing no 
marks to indicate the type of engine from 
which the parts came. 

The cavernous storerooms are piled 
high with boxes and crates, just as are 
those in the Ordnance Salvage Center. 
Unpacking is done in one of several big 
bays, and a group of trained workers has 
the seemingly bewildering responsibility 
of identifying each part and assigning its 
place in the set-up of an internal-combus- 
tion engine of given design and size. These 
workers must possess more than com- 
monly good memories. To help them, 
large photostatic prints of many kinds of 
engine parts are arranged like a decora- 
tive frieze along the upper section of the 
side walls of each bay. But even that dis- 
play includes but few of the drawings 
that have to be kept in mind or available 
for reference. At one side of the bays is a 
room equipped for the filing of microfilms, 
and there a force of microfilm readers 
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projects the tiny pictures upon the focus- 
ing screens. ‘Thousands of greatly en- 
larged images of internal-combustion en- 
gines and of their manifold parts can thus 
be made visible and are of great aid to the 
examiners in assorting and grouping ship- 
ments to facilitate inspection. Should the 
latter favor reconditioning, then work 
starts. 

The first step is to clean away the dirt 
and to remove oxidation. Grime and 
grease can be got rid of by vapor de- 
greasers or solvent baths—the choice de- 
pending upon the nature of the surface 
and the part itself. For example, take a 
cylinder liner shipped with a heavy coat 
of grease to protect it from the corrosive 
action of moisture. That grease can be re- 
moved by brief immersion in a vapor sol- 
vent. Next, the metal surfaces must be 
closely scrutinized to detect cracks or in- 
cipient fractures that are ordinarily in- 
visible. These are revealed by a magnetic 
apparatus—the Magnaflux—based on the 
well-known action of a magnetized-iron 
or steel part to attract minute iron par- 
ticles to any cleavage or sharp edge, the 


COMPRESSOR AND USES OF AIR 


At the left is one of the two Type XRE_ 
compressors that furnish compressed 
air for varied purposes in the Ord. 
nance Salvage Center. By means of 
the ingenious fixture shown below,'s 
multi-vane pneumatic drill is made to 
serve as a drili press. Some internal. 
combustion engine parts are sprayed 
with a special preservative (bottom 
view). The tank catches the drippings, 


























particles outlining it and becoming still 
more visible when exposed to the “black 
light” of an ultraviolet lamp. 

At Maspeth, a ferromagnetic powder is 
dusted on the surface; the engine part is 
magnetized by passing through it an elec 
tric current of high amperage but low 
voltage; and the minute particles pile up 
in a tell-tale manner along the structural 
defect, no matter how fine. The powder 
is available in various colors that make 
the position and the scope of the hairline 
break more easily discernible. The 4 
face to be examined must be clean and dry. 
The location and extent of a crack d& 















termines whether or not it is economicall 
worth while to repair the part. If thats 
done, then the worn surfaces are built) 
by metal-spraying, chrome-plating, % 
iron-plating—the choice depending upg 
the nature of the part and the accessibiliiy 
of the surface to be processed. .% 
One means of getting rid of oxidatigi 
and grease from iron or steel parts is 
Kolene process. It has proved. to” 
especially effective in removing rust, hal 
carbon deposits, and the “varnishes” c 
quired by cylinder liners during operatit r 
as well as in preparing cast-iron surface 
for resizing by iron-plating. The bat 
which consists of a combination of molt al 
catalytic salts, is raised to a temperatule 
of 800°F. and activated electrically. 7% 
part to be treated is suspended in the 80} 
lution and connected to a direct currem 
of 6 volts but an amperage lower tb . 
that used in electroplating. Further, it® 
possible to reverse the current as the 
treatment proceeds. In the beginning, the 
metal part acs as the anode or the post 
tive pole of the system, and this promote 
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the formation of oxidizing chemicals ad- 

jacent to the part, inducing bubbling. 

After a few minutes, the current is re- 

versed and a reducing action takes place 

at the work. As a result, impurities on the 

and any readily oxidizable matter 
are changed to oxides during the initial 
or oxidizing cycle; next, when the cur- 
rent is reversed, the oxides are reduced and 
cause the formation of minutely divided 
base metal that is swept away from the 
part by the agitated bath. In this way, 
iron and steel can be cleaned to a point 
where rinsing with water produces sur- 
faces that are ready, when dry, to be 
coated either by metal-spraying or iron- 
plating. The Kolene process is also used 
at the annex to remove chromium-plat- 
ing, which is occasionally found to be de- 
fective after it has been applied. 

In the case of large crankshafts, metal- 
spraying has proved to be a satisfactory 
method of building up a worn surface to 
provide ample mass for machining and 
finishing to exact dimensions. Wire of 
the required metallic composition is fed 
at a mechanically controlled speed to each 
gun, where it passes through a fusing 
flame of oxyhydrogen or oxyacetylene and 
thence through an electric arc—the actual 
spraying of the molten metal being ef- 
fected by compressed air to spread it over 
the receiving surface. Should it be that 
of a crankshaft, the latter is rotated at a 
uniform speed while being coated. 

When a part can best be renovated by 
chromium-plating, which is usually much 
more resistant to wear than the parent 
metal, then the damaged area is immersed 


in a bath of chromic acid. In resizing cyl- 
inder liners, the procedure ordinarily fol- 
lowed is modified in that they are placed 
in a second bath of chromic acid and 
the activating current is reversed to im- 
part to the deposited film an etched or 
roughened surface that becomes apparent 
only under a microscope or a magnifying 
glass of high power. After that, the depth 
between the ridges is reduced by a honing 
machine, which is halted occasionally to 
examine the work so as to discontinue 
honing when the surface still retains suf- 
ficient depressions or hollows to hold the 
oil that is to lessen friction between the 
moving parts—a virtue of chromium- 
plating. Following rehabilitation, cylinder 
liners are mounted on blocks and sub- 
jected to hydrostatic testing. 

Small Utility type air hoists handle 
parts between cleaning baths and points 
where machining or other operations are 
performed, and’ compressed air is the 
driving energy for high-speed grinding 
tools and other pneumatic equipment in 
the Internal Combustion Engine Salvage 
Section. The air used there is supplied by 
two compressors, a small unit and a 2- 
stage, air-cooled machine—Ingersoll-Rand 
Type 40—with a piston displacement of 
445 cfm. It is operated by a 75-hp. motor 
and furnishes air at a pressure of 100 
pounds. 

In the course of the fiscal year ending 
June 30, 1945, as many as 65,000 standard 
engine parts were reclaimed and sent to 
the Naval Supply Depot at Mechanics- 
burg, Pa. The total value of the material 
salvaged during the fiscal years 1944 and 


MICROFILM READERS. 
In this room, magnified images of countless parts of internal-combustion engines 


of many different an 
workers identify an 
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sizes are projected on screens to help trained 
sort them for inspection to determine whether they should 


1945 was $9,430,000, of which $9,167,000 
was the showing for the fiscal year 1945 
alone. The work done during that record 
year had a value of $1,898,000, with a 
steady rise from $344,000 in the first 
quarter to a maximum of $559,000 in the 
last quarter. New parts worth $3,588,000 
were processed in 1945—none in 1944. 
The value of other kinds of matériel 
reclaimed was $300,000 in 1944 and $3,- 
681,000 in 1945. Expenditures were $196,- 
000 in 1944 and $1,772,000 in 1945, or 
$1,968,000 for the two years. In 1944 to 
1945, the total reclamation cost was 19 
percent, and this factor remained the same 
for the fiscal year 1945. These figures re- 
veal how worth while and helpful has 
been the work done by this section of the 
annex. 

Ai the highest stage of arrival at Mas- 
peth, as many as 1700 tons of engine parts 
were delivered monthly, and by July, 
1945, a million and a half pounds had been 
made ready for reuse. At first, only mate- 
rial from certain outside sources was re- 
ceived for salvage, but after the collapse 
of Germany the Bureau of Ships decided 
to make the plant a clearing house for in- 
ternal-combustion-engine parts from the 
world over. The peak of the backwesh from 
Europe has passed, and there is no know- 
ing what will be returned from the various 
bases that were established in the Pacific. 
Much of the future work will have to do 
with equipment and engine parts that 
have been exposed for months in storage 
to the corrosive action of humid climates. 
These will be reprocessed to preserve them 
from impairment while held for long 
periods in places where heat and moisture 
prevail. 

In preparing parts for storage of this 
kind, the Navy makes extensive use of a 
plastic dip that excludes all air from the 
metal surfaces. The protective film is 
firm and strong and, while it clings snugly, 
can be stripped off easily. Each part is 
covered with a thin oil-like coating after 
cleaning to protect it from corrosion-while 
in the plant awaiting final coating and 
packing. The plastic dip is melted im elec- 
trically heated tanks; and on each part, 
before immersion, is pasted an identifying 


_ label that can be read through the en- 


velope after it has solidified—which it 
does quickly. This prevents the loss of 
tags or labels in handling overseas ship- 
menis and avoids the trouble now ex- 
perienced in identifying the contenis of 
packages. Relatively small articles that 
are not given this treatment are securely 
wrapped in tough, moisture-resistant pa- 
per; and, as an added safeguard against 
humidity, the entire package is given a 
dip in melted wax. 

The war has taught us many useful 
things that have potentially wide ap- 
plication in normal times, and packing 
procedures are among them because our 
future overseas trade will inevitably 
reach farther afield and be greater in 
volume than heretofore. 
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DIAGRAM OF CABIN-PRESSURIZATION EQUIPMENT 


T SEEMS certain that future, long 

commercial airplane hops will be made 
in the stratosphere, where flying condi- 
tions are most favorable. This will be 
especially true of transatlantic winter 
flights because the chances of ice forma- 
tion are greatly reduced in the dry air 
that prevails above 20,000 feet. In prep- 
aration for this service, extensive research 
has been conducted in the field of cabin 
pressurization to mitigate the effects of 
altitude on passengers and crew. A report 
on the progress that has been made along 
this line by one British aircraft manu- 
facturer was recently presented in The 
Engineer, of London, from which these 
facts have been extracted. 

The Avro Tudor I, constructed by A.V. 
Roe & Company, Ltd., in Manchester, 
was designed from the outset for pressuri- 
zation of all the fuselage except a small 
part of the tail. The plane is now being 
turned out on a production basis, and the 
first units will shortly go into commercial 


service. It is built and equipped to main- ~ 


tain atmospheric conditions of 8000 feet 
in the cabin when flying at a height of 
25,000 feet. Test flights at altitudes 
greater than Mount Everest have been 
made, and passengers reported that they 
felt no discomforts. ‘To impress upon 
them that bodily functions are normal 
under those conditions, alcoholic bever- 
ages were served by representatives of the 
company at a height of 25,000 feet and 
they had no more effect than if they had 
been imbibed on the ground. 

The accompanying sketch shows the 
arrangement of the pressurization equip-, 
ment, which includes apparatus for heat- 
ing and ventilation. Units for humidifica- 
tion and refrigeration are not yet in the 
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production stage, but they are being de- 
veloped. It is the opinion that moisture 
will have to be added to the air during 
long flights at high altitudes and that the 
air will have to be cooled while planes are 
on the ground or starting off in warm 
climates. 

Outside air is drawn in through a com- 
bined scoop and inertia filter in each wing 
leading edge, the intakes being located be- 
yond the airscrew flow and away from the 
area that is contaminated by exhaust 
gases. The air passes through ducts lead- 
ing to the blowers, of which there are 
two, one mounted on each outboard- 
engine accessory gearbox. On its way 
from a-blower to the fuselage, the pres- 
surized air is conducted through two 
silencers and a cooler that is interposed in 
the line between them. It then enters the 
cabin through a spill valve that embodies 
a nonreturn valve to insure against loss of 
inside pressure should one of the blowers 
fail. 

Within the fuselage the air is fed to a 
recirculation-fan chamber that is heated 
by a surface combustion unit burning air- 


plane fuel. The heater can be adjusted tg 
deliver either 50,000 Btu’s per hour o 
approximately half that output. Any de. 
sired air temperature can be obtained by 
jointly regulating the coolers and the 
heater. However, on test flights at heights 
of 25,000 feet and with the outside tem. 
perature at minus 88°F ., the heat impart. 
ed to the air by compression alone was suf. 
ficient to maintain a comfortable tem. 
perature within the cabin. The heater jg 
served by a separate piping system to ad. 
mit and exhaust the required combustion 
air. 

The recirculating fan pushes the pres. 
surized air through a main duct that runs 
beneath the floor the full length of the 
cabin and from which take-offs extend to 
the cabin space above. In the crew spaces 
and toilets these terminate in mushroom- 
headed outlets, but the air supply for the 
passengers flows through the hollow tubu- 
lar arms of their chairs. The air is ex. 
hausted through slots arranged around 
the reflectors of the ceiling lights. Some 
of this vitiated air is then routed to the 
recirculating-fan chamber and mixed with 
the incoming fresh air from the blowers; 
the remainder is discharged near the rear 
of the cabin through a valve that incor- 
porates a safety valve. At 25,000 feet 
altitude the differential in pressure be- 
tween the interior and exterior of the 
cabin is kept at 54% pounds per square 
inch. The amount of air passing out is 
regulated in the flight-engineer’s com- 
partment by two aneroids that are con- 
nected with the discharge valve. 

The cabin is rendered airtight during 
assembly by sealing all metal-to-metal 
joints with a compound that is either 
brushed or sprayed on. All control rods 
and cables that go through the fuselage 
are fitted with pressure seals at their 
points of emergence. The entrance door, 
cabin windows, and astrodome are made 
tight with inflatable rubber-tubing in- 
serts, and the nose cap with a solid rubber 
insert. Extensive preliminary investiga- 
tions were carried on to develop a fuse- 
lage structure that would be sufficiently 
airtight under all conditions and that 
would also withstand the pressure differ- 
ential. To make sure of this, the cabin was 
designed to stand up under a differential 
of 11 pounds per square inch, or twice 
that at an altitude of 25,000 feet. ; 


Record] Water Wheel Drives Compressor 


HAT is claimed to be the largest 
Pelton type of water wheel in ex- 
istence operates a compressor that fur- 
nishes air to the Morning Mine in the 
Coeur d’Alene District of Idaho. The 
wheel is 104 feet in circumference. The 
water that drives it falls 1200 feet and is 
directed through six nozzles at a pressure 
of 520 pounds per square inch. The buck- 
ets on the wheel travel at the rate of 9444 
miles an hour. 
The large wheel is aided by two 12-foot 





ones operated by water that has a drop of 
110 feet, and the compressor delivers 5200 
cubic feet. of air per minute. Thefair is 
piped 6 miles to the mine where it is used. 
The plant was built in 1900 by Larson & 
Greenough, who then owned the Morning 
Mine, and has been in continuous service 


ever since. In periods of low-water flow” 


when its output falls below requirements 
the difference is made up by two electric- 


driven compressors housed in the_ same 


building. 
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POWER-TRANSMISSION TESTS 
WO experimental electric transmis- 
sion lines that will materially influence 
the trend of power transmission are being 
erected at a fuel-burning generating sta- 


tion in Ohio. They are only 14% miles 
long, but they will suffice to answer a lot 
of questions that are now in the minds of 


- electrical engineers. Current will be car- 


ried over them at voltages up to 500,000 
to permit making studies of all the func- 
tional and financial aspects involved. The 
aim is to ascertain whether it will be fea- 
sible and economical to adopt higher volt- 
age systems to distribute the larger 
blocks of electrical energy that will be 
needed to meet the growing demands. 

Higher voltages enable lines to trans- 
mit power longer distances than low volt- 
ages, but the cost of the larger-capacity 
equipment required is greater. The pro- 
jected experiments will seek to determine 
optimum voltages and lengths of line. 
The information will be useful regardless 
of whether the energy comes from conven- 
tional stations or from the atomic-power 
plants that the future may bring forth. 
The lowest-cost power now obtainable is 
that from fuel-burning generating sta- 
tions situated close to the areas of con- 
sumption, and it is to be used as the 
standard of value for comparison. Such a 
plant, when operating at half its rated 
capacity, can produce electricity at 
around 0.5 or 0.6 cents per kilowatt-hour. 
At the voltages now employed, that 
energy can be carried for around 0.1 cent 
per 100 miles. In other words, it costs 
about as much to transmit it 500 miles 
as it does to generate it. 

Fortunately, fuel-burning stations can 
be located near load centers, so the 
economics of transmission is less impor- 
tant in their case than in that of hydro- 
electric plants that have to be built where 
waterpower is available. Hydro stations 
can be operated at lower cost than fuel- 
burning plants, but their first cost is 
higher. And if the power has to be car- 
tied long distances, the over-all cost to the 
consumer may be greater than it would be 
if a fuel-burning station were set up near- 
by, even allowing for the possible expense 
of having to ship in fuel. Higher voltages 
may equalize some of these differences, 
and may also permit the interconnection 
of power plants throughout a greater area. 
The highest-voltage transmission line 


Aucusr, 1946 











now in commercial operation is the 287,- 
000-volt system extending from Boulder 
Dam to the Pacific Coast. Until it was 
placed in service the record was 220,000 
volts. Engineers are now talking about 
voltages up to 400,000, and the tests soon 
to be conducted in Ohio will largely de- 
termine whether or not they are to be 
adopted. The experimental lines are be- 
ing set up through the joint efforts of The 
American Gas & Electric Corporation and 
nine manufacturers of transmission equip- 
ment. 


BETTER BUILDING CODES 
NY fair-minded person will agree 
with the idea that laws and regula- 
tions should be revised from time to time 
if they are to keep pace with continually 
changing conditions in the fields to which 
they pertain. A simple example is the 
necessity, which has arisen in our genera- 
tion, of amending the traffic laws to make 
them applicable to the automobile age. 
Oftentimes, however, the changes in regu- 
lations lag behind progress. This is true 
of our building codes. Some of the pro- 
visions that are now in force in different 
localities were written during the horse- 
and-buggy era of construction and need 

to be brought up to date. : 

This situation has long been recognized 
by interested individuals and groups, and 
considerable headway has been made in 
correcting it. Nevertheless, many codes 
are still inadequate in the light of modern 
conditions and are definitely impeding 
construction and adding to its expense 
at a time when we can ill afford to have 
such brakes applied. In an effort to clear 
away the obstructions, the Construction 
Division of the Department of Commerce 
and the Bureau of Standards are taking 
the lead in a movement to bring about 
modernization and standardization of 
building codes throughout the nation. 

This is being done by studying the 
codes of representative municipalities 
and comparing their provisions with a 
comprehensive list of generally acceptable 
standards. Special attention is being 
given to ferreting out requirements that 
restrict building or add to its cost. Where 
these are found to exisi, they will be 
pointed out for the guidance of, the reg- 
ulatory bodies that have the power to 
change them. 


Building codes were originally designed 
to insure structures that would adequate- 
ly protect life and health and contain 
reasonable safeguards against fire and 
collapse. During the reign of King Ham- 
murabi of Babylon from 2067 to 2025 
B.C., an edict was issued that put the re- 
sponsibility on the builder, who was both 
architect and artisan. Its provisions were 
drastic, but undoubtedly effective. . If a 
house collapsed and caused the death of 
the owner, the builder was put to death. 
If a son of the owner was killed, then a son 
of the builder had to die. If a slave of the 
owner lost his life, the builder had to re- 
place him with one of his own slaves. 
Furthermore, if it was proved that a 
house collapsed because it had not been 
firmly constructed, it had to be rebuilt at 
the builder’s expense. 

During the intervening 40 centuries, 
emphasis has properly been placed on 
soundness and safety. Until a few de- 
cades ago, building materials and con- 
struction practices remained pretty much 
as they had been for ages, and there was 
little need for code revision. In recent 
times, however, the development of new 
materials and techniques have made 
some provisions obsolete. While some 
municipalities have taken account of these 
changes, others have not. As a conse- 
quence, building codes vary widely. 
These differences are so pronounced as 
to cause one engineer who examined 
several codes to remark: “I never knew 
before that 2 plus 2 equals 5 in one city, 
8 in another, and only 14% in another; 
that people weigh more in Detroit than 
they do in New York; that it takes more 
inches to get people. out of theaters in 
Chicago than in other cities; and that 
fires burn more vehemently in Kansas 
City than they do in St. Louis.”’ 

There are two general classes of build- 
ing codes—the specification and the per- 
formance. The specification type may 
say, for instance, that a brick wall shall 
be at least 12 inches thick; and, as a fire- 
protective measure, it may call for per- 
missible materials of certain minimum 
thicknesses. ‘The performance or func- 
tional code, on the other hand, may direct 
that all parts of structures be designed to 
support safely their own weight plus all 
other loads imposed upon them. As re- 
gards fire protection, it will no doubt re- 
quire a type of construction that will with- 
stand a fire test of so many hours. 

The specification type now predomi- 
nates, although the current trend is to- 
wards its abandonment. Those who have 
given most study to the subject believe 
that a combination of the two is to be 
preferred. However, the main objective 
is not to determine the best form of code 
but, rather, to write one that will contain 
adequate safeguards without putting ob- 
stacles in the way of the builder and un- 
necessarily -adding to the owner’s cost 
burden. Untold thousands will give their 
blessing to this worthy effort. 
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T IS now revealed that at one stage in 
the war the Allied governments were 
actively pursuing the novel idea of con- 
structing floating airplane bases of ice. 
As they were to be equipped with diesel- 
engine plants that would propel them at a 
speed of around 7 knots they could be 
classed as aircraft carriers. The idea was 
suggested by Geoffrey Pike, director of 
Programmes at the Combined Operations 
Headquarters in London. As a former 
war correspondent, he had studied Arctic 
warfare. Beginning in 1942, extensive in- 
vestigations of the proposed ice ships 
were conducted, and they actually might 
have been built and used as an aid to the 
invasion of Europe had not events taken 
a turn whereby Great Britain could serve 
as a base. 

As described in The Engineer.of Lon- 
don, each “iceberg aircraft carrier’? was 
to have been 2000 feet long, 300 feet wide, 


‘Ships Made of Ice 


and at least 150 feet from deck to keel, 
with a displacement of around 2,000,000 
tons. Fuel-oil storage capacity of 5000 
tons would have given it a range of around 
7000 miles, based on a daily consumption 
of 120 tons. The project bore the code 
name of ““Habbakuk.”” Winston Churchill 
encouraged the research. 

In approaching the problem, it was 
realized that ice lacked the necessary in- 
herent structural characteristics, and the 
studies consequently took the line of seek- 
ing some means of reinforcing, much as 
concrete is strengthened to meet certain 
requirements. After beams of ice up to 40 
feet long and with various reinforcing had 
been proved unsatisfactory, tests were 


Air-Space Windows for Many Services 


INDOWS having two panes of glass 

with an air space between were in- 
troduced ten years ago for use in air- 
conditioned railroad cars. Under the name 
Twindow, the Pittsburgh Plate Glass 
Company is now offering similar ones for 
industrial, home, business, commercial, 
and special applications. They consist of 
two or more plates of glass 4% or ¥% inch 
apart between which air is hermetically 
sealed. They are suitable for stores be- 
cause the insulating property of the air 
does not permit the transfer of cold 
temperatures from the outside and thus 
prevents the formation of frost on the 


inner glass surface. This feature also 
makes it possible to install larger than 
normal windows in offices and homes and 
at the same time reduces heating and air- 
conditioning costs. Clear polished plate 
glass is used in the case of standard units, 
and special glasses where they serve a pur- 
pose. In airport towers, for instance, where 
the direct rays of the sun constitute a 
problem, heat-absorbing glass is specified. 
Water-white plate glass which permits of 
true color definition with maximum clar- 
ity of vision is available for the multiple 
glazing of test chambers designed for low 
temperatures and high and low pressures. 








FLOATING ON AIR i 
Features that were developed in the manufacture of life rafts for Allied airmen 
are embodied in this Goodyear inflatable boat for sports and pleasure use. It is 
made of rubber-coated nylon, the hull consisting of two separate air chambers of 
— the upper one is oifset to provide more internal space. It has an inflatable 


ber floor 


t is rigid enough to permit propulsion by an outboard motor. Al- 


though it will accommodate four persons, the craft weighs only 45 pounds with 
motor mount, hand pump, repair kit, sectional floating oars, and carrying case. 


made with what is known as “micro-rejn. 
forcement.” Water was mixed with 4 
binder and frozen to produce a mass of 



















greater strength than ice alone. Trials Fast-act 
with different substances and proportions hydraulic 
revealed that 86 percent ice and 14 per. B jsimed, i 
cent wood pulp gave the best results Draulic c\ 
This material formed a tough, plastic the Logan 
solid that could be worked like wood and § jhe accor 
showed a compressive strength of 1100 B iyres two 
pounds and a tensile strength of 709 a unit on 


pounds per square inch. The mixture, 
which was given the name of Pykrete, wag 
difficult to make even under Arctic con. 
ditions. The wood and water had to be 
mixed into a pulp, rolled on a flat surface 
to a uniform thickness of 3% inch, and then 
frozen with a cold air blast. 

The design called for combining sheets 
of this material into a laminated structure 
of blocks 40 feet thick, and it was com- 
puted that 1,700,000 tons would be re. 
quired for one floating base. Tests of the 
Pykrete showed that it was highly re 
sistant to shock such as is produced by 
modern weapons, its bomb-resisting qual- 
ity being 40 percent of that of the best 
reinforced concrete. It was also found 
that the rate of melting was materially 
slowed down because an insulating layer 
of wood pulp adhered to the surface long 
after the ice encasing it had melted, thus 
delaying seepage of the surrounding warm 
water to the ice in the interior. Neverthe- 
less, an exterior insulating skin was con- 
templated, with pipes behind it for the 
ciculation of brine from a large-capacity 
refrigerating plant. With these pre 
cautions, it was believed that an ice car- 
rier could operate for a long time in tem- 
perate zones and even in the Gulf Stream. 

To determine what effect heavy weath- 
er might have on such a structure, investi- 
gations were conducted in the Froude Tank 
of the National Physical Laboratory and 
it was decided that the only safe course | 
would be to make it resistant to waves 
1000 feet long and 50 feet high. It was te 
vealed that these specifications could be 
met only by building the floating base if 
the form of a hollow girder, with keel and” 
sides 50 feet thick and with transverse 
bulkheads or subdivisions. It was planned 
to utilize some of the space below deck for 
hangars, machinery, workshops, stores) 
and ‘iving accommodations for the creWe 
A vessel large enough to serve 200 Spitire: 
fighters or 100 Mosquito bombers was && 
pected to have a complement of 374 oF 
ficers and more than 3200 petty officer 
and men. Bo 

One of the problems in connection ¥ 
the project was suitable constru 
sites, the requirements being intense cold; 
a clear depth of 150 feet of water close 
inshore, and proximity to a pulp mill. In 
the end, Canada offered the only suitable 
places, namely, Corner Brook, Newfound- 
land, and Seven Islands Bay, Quebec, 
Much of the experimental work was cal 
ried on at Lake Louise in the Canadian 
Rockies. 





























COMPRESSED AIR MAGAZINE 





apjusTaBLe SPEED c 





—_—_—_ 


AIR 


At the 
diagrar 
the air- 
hydrau 
piston | 
mum p) 
inch; B 
valve 

either + 
for cor 
and fo1 
shown 


type. 


latter is | 
air to the 
medium 

flow bet 
draulic c’ 
connects 





Fo 
in 
pl 
m 
re 
th 


ac 


Aucus 





Fast-acting air operation and accurate 
hydraulic control are combined, it is 
daimed, in the new double-acting Air- 
Draulic cylinder recently announced by 
the Logansport Machine Company. As 
the accompanying sketch shows, it fea- 
tures two separate cylinders assembled as 
a unit on a common piston rod. As the 
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AIR POWER—OIL CONTROL 

At the right in the conventionalized 
diagram of the Air-Draulic cylinder is 
the air-operating circuit; at the left the 
hydraulic regulating circuit. A, air 
piston designed to function at a maxi- 
mum pressure of 150 pounds per square 
inch; B, hydraulic piston; C, ball check 
valve which permits free return in 
either direction. Cylinder is also built 
for controlled feed in both directions 
and for skip-feed movement. The unit 
shown at the top is of the foot-operated 
type. 


latter is moved by admitting compressed 
air to the pneumatic cylinder through the 
medium of a 4-way valve, oil is caused to 
flow between the chambers of the hy- 
draulic cylinder. Built in the circuit which 
connects these chambers is an adjustable 


Industrial Notes 


speed-control valve which regulates the 
flow of oil and, therefore, the movement 
of the piston rod. No hydraulic power 
unit is required. Cylinders come in four 
standard sizes from 3- to 8-inch bore and 
with any length of stroke up to 5 feet. 
Five standard types of mountings are 
available—foot, clevis, center-line, blind- 
end flange, and rod-end flange. 

Once in a while something new appears 
on the market and one wonders why it 
has not been thought of before because it 
is such an obviously simple and useful 
thing. Of that order would seem to be the 
folding steps for trucking vehicles recent- 
ly announced by the Safety Step Com- 
pany. There are different models designed 
for flat racks, stake bodies, vans, trailers, 
as well as semitrailers, and for side, back, 
and tight-spot mounting. Sturdily built 
of metal with two slipproof steps, each 
unit is fastened beneath the truck bed 
and will support a weight of 1000 pounds. 
Operation of a trip causes it to swing 
down and lock, while a slight lift and 
push on the bottom step folds it back 
out of the way and locks it. Installation 
requires no body alterations. Goes by 
the name of Saf-T-Steps. 

4 


Accessory welding equipment for under- 
water work developed primarily for the 
U. S. Navy by the JO Manufacturing 
Company is now available for industrial 
use. It consists of a torch lighter and of 
flashback arresters that are said to have 
been of material assistance in the salvage 








TWO-WAY CONVEYOR BELT 


Four miniature conveyors with their belts arranged so that each can carry a load 
in two directions. Conveyors of this type will have their chief application in steel 
plants where ore can be hauled in and slag taken out on the “return run.” The3e 
models were made by The Goodyear Tire & Rubber Company for exhibition at a 
recent conference of its Mechanical Goods Division in Akron, Ohio. C. F. Smith, 
the designer, is shown at the left. P. D. Suloff, another Goodyear employee, is 
adjusting the conveyor system at a transfer point. 
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and repair of government ships. The 
former permits a diver to light and relight 
his welding torch while submerged at 
varying depths, and the latter, which 
are interposed between the torch and the 
fuel and oxygen lines, automatically cut 
off the supply when the torch is discon- 
nected and protect the hose and regulator 
against flashback and bursting. The light- 
er works pneumatically—without elec- 
trical connections, and is designed for 
pressures ranging from 30 to 120 pounds. 














SUBMARINE-WELDING AIDS 


Picture shows the Diamond § flashback 
arresters (left) and the underwater- 
torch lighter. The U-shaped bar at the 
top-right of the latter is mounted on 
the nozzle and helps the diver to rd 
tion the welding torch at depths where 
visibility is poor. 


It is attached to an air line and provided 
with a heavy pistol grip and a horseshoe- 
shaped bar to guide the torch into light- 
ing position. When properly placed, the 
diver squeezes the grip, thus releasing 
air at sufficient pressure to form a pro- 
tective envelope around the torch just as 
a strong spark shoots out and ignites it. 





Like -the fabled phoenix, cities laid 
waste by bombs and fire during the recent 
war are to rise out of their own ashes. A 
German physicist and engineer is re- 
ported to have developed equipment for 
making high-strength, imterlocking blocks 
from rubble, thus solving at one stroke the 
serious problems of disposal and housing 
in places such as Hamburg, Cologne, and 
Berlin. In our own country we have been 
manufacturing building material for some 
time by standardized portable machines, 
and these are already playing a vital part 
in the reconstruction of devastated areas 
in Europe. The various units can be 
strung together much like a train and 
moved individually from one site to an- 
other. Conversion from the raw to the 
finished product is a continuous one, the 
rubble—brick, mortar, stone, and con- 
crete—entering a crusher at one end and 
emerging from a molding machine at the 
other. The intermediate steps consist of 
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classifying the aggregate by passing it 
through screens of different mesh; loading 
measured proportions of each grade, ce- 
ment, and water into a concrete mixer; 
and feeding the batch to vibrating mold- 
ing machines where it is compressed into 
blocks, roofing tile, or other building ma- 
terials that are ready for use after curing. 


The Modernair CRV pneumatic pilot 
valve recently announced by Modern 
Products, Ltd., is designed for either 3- 
way or 2-way application in normally 
open or closed position and for hand, foot, 
or cam control. Because of its adapta- 





PNEUMATIC PILOT VALVE 


Unit is designed for 3- or 2-way opera- 
tion and is shown assembled (top) 
and disassembled. 


bility, it is suitable for the operation of 
air controls, valves, and single-acting pneu- 
matic cylinders such as are used to ac- 
tuate vises, collet closures, and holding 
jigs. It is also adapted for service where 


time-sequence control over air motors is | 


required and where the first unit in the 
sequence is operated manually or auto- 
matically. Aircraft-type packing as bear- 
ing points on the piston rod eliminates 
metal-to-metal contact and permits ‘“‘re- 
newal’”’ of the valve by the replacement 
of four packing rings. Plunger is secured 
by an end plate that can be removed with- 
out breaking air connections and cannot 
come out of the housing during valve in- 
stallation or operation. The Modernair 
CRY is said to be fully balanced and to 
operate freely and easily under conditions 
of extreme pressure variation. 





Phenolex is the trade name of a new 
aluminum paint suitable for metal, wood, 
masonry, wallboard, tile, etc. Applied 
either by brush or air spray, it is said to 
provide a flexible coating that is nontoxic 
and will not contaminate foodstuffs. It 
is shipped in double-compartment con- 
tainmers, one carrying the aluminum in 
powder form and the other the mixing 
vehicle. 





To protect steel and galvanized prod- 
ucts against corrosion in the interval 
between cleaning and painting, Hagan 
Corporation is offering a powder called 
Banox which, when dissolved in water, 
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Niagara Aero After Cooler 
Protects Air Processes 
from Moisture Damage 


Industries requiring dry compressed air need 
the Niagara Aero After Cooler. It provides cleanei, 
drier air for pneumatic tools, spray guns, sand 
and shot blast equipment, air cleaning nozzles 
and situations where air is introduced into ma- 
terials in process. 

The Niagara Aero After Cooler is based on the 
evaporative cooling principle. It does not consume 
cooling water and thus pays for itself quickly from 
savings in water bills. The patented ‘‘Balanced 
Wet Bulb”’ method assures the lowest air tempera- 
ture, and controls exactly the jacket water tem- 
perature. 

Write for Niagara Bulletins 96 and 98 for further 
information. Protection of air tools from moisture 
damages and saving in repairs makes the Niagara 
Aero After Cooler worth investigating. 


NIAGARA BLOWER COMPANY 


Over 30 Years of service in Industrial Air Engineering 
DEPT. CA-86, 6 E. 45th St., NEW YORK 17, N. Y. 
Field Engineering Officers in Principal Cities 
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forms a flexible phosphate coating. Al 
to 2 percent solution as thin as 0.000005 
inch is said to be effective, and serves at 
the same time as a base for the paint or 
lacquer, thus supplementing the anti- 
corrosive action of the finish. 





Small permanent magnets varying in 
design from rings and disks to intricate 
shapes are being produced by the General 
Electric Company from five different war- 
born materials named cunico, cunife, 
yectolite, alnico 12, and silmanal. They 
are made of wire, strip, or rod stock and 
have many industrial applications, espec- 
ially in the manufacture of airplane in- 
struments. 





Designed to span the gap between a 
plant conveyor and a truck or railway car, 
the new telescoping belt unit of the Stand- 
ard Conveyor Company permits loading 
and unloading without rehandling freight. 
The portable section is 28 feet 4 inches 
Jong, has an over-all width of 19 inches, 
and can be extended 18 feet. The sta- 
tioary conveyor is attached to this 
wheeled frame, thus providing a continu- 
ous receiving or discharging system. The 
belt itself is 14 inches wide. On its return 
run it moves over rollers in the retract- 
able section, but when loaded it rides a 
second set of rollers except for a short 
distance when it travels over the driving 
pulley in the frame, which also supports 
the motor. The top of the pulley brings 
the belt in line with the plant conveyor. 
Carrying capacity of the portable unit is 
20 pounds per foot. 





Wartime experiments carried on by the 
General Electric Company under con- 
tract with the Office of Scientific Research 
and Development for the purpose of 
providing a suitable solder for the con- 
struction of vacuum tubes have resulted 
in an alloy composed of 3714 percent 
gold and 624 percent copper. The ma- 
terial has been used effectually in making 
as many as twenty different types of 
joints that have been found to be proof 
against leakage and mechanical failure 
in service. Among other metals, copper 
has been soldered to steel, copper to 
fernico, and copper to copper. Diffusion 
Seals between pure copper parts have 
been made with 0.03 inch gaskets of the 
new alloy and are said to be stronger me- 
chanically than similar ones of pure gold. 
The melting point of the gold-copper 
solder ranges from 950 to 990°C. (1742- 
1814°F.), and this is of advantage when 
fernico is soldered to copper and then 
sealed to glass because the joint may 
become quite hot during the sealing proc- 
ess. Detailed information about the al- 
loy and its applications are contained 
ina report (PB-15151) which is obtainable 
in photostat form, $1, or microfilm, 50 
cenis, from the Office of the Publication 
Board, Department of Commerce, Wash- 
ington 25, D. C. 
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VARIABLE RING PRESSURE 
IS THE Sectrer 


that eliminates the Eternal 
Drag of soft packing friction 


“WHAT AM I DOING UP HERE? - 


SUFT PACKING FRICTION 


3 is con- Si MS He ae 


stant re- 


gardless 
of the load. 















METAL PACKING PRESSURE, 
actuated 
by cylinder 
pressure, 
follows the 
load. 


“wow IM GOING 
WHERE I 


The results of using France Metal Packing 
are minimum power consumption, negli- 
gible rod wear and long life with outstand- 
ing economy. 


We COMPANY 


7 PHILADELPHIA 35, PA. 


REPRESENTATIVES IN PRINCIPAL CITIES 


(227) Apv. 20 


















































near ST NT Ra Sa NN a 















Industrial Literature 


A new booklet issued by Hercules Powder 
Company, Wilmington, Del., lists its chem- 
icals and industrial explosives and indexes 
them according to the more than 50 industries 
that use them. The products are arranged in 
groups, and the salient features of each are 9 
given. The booklet is called Hercules Products. 4 


A 28-page, pocket-size booklet describing 


the complete line gf industrial rubber prod- 4 
ucts made by The B. F. Goodrich Company, 4 
Akron, Ohio, is obtainable upon request. All % 
types of hose and-hose couplings, conveyor 4 
and transmission belting, adhesives, lining - 
materials for various purposes, and industrial 2 
clothing are among the items listed. | 


A new catalogue describing air-control 
valves is offered by Valvair Corporation, 454 
Morgan Avenue, Akron 11, Ohio. These 
valves are of the 2-, 3-, or 4-way type, and 
are designed to function by any one of s 
numerous methods. Standard valves operate 
on air pressures up to 200 pounds and tem- 
peratures up to 120°F. 
= Bulletin _ = the serene ee —— : - 

ompany, 0 over, Ohio, describes the 
firm’s line of castings of plain and alloyed We are shipping promptly 
irons, with emphasis on those produced by & ee Be 
the centrifugal method. Among the advan- 
tages claimed for centrifugal as against static / 
castings nat seas density without — in- = © S 
clusions or blowholes, an increase of 2 to 3 
points in Brinell hardness, 8 to 20 percent all orders for Victaulic Pipe 
greater tensile strength, and less allowance 
of surplus metal for finishing. 





Standard metal-cleaning and drying ap- . & 5 
paratus made by the Optimus Equipment Couplin S and Victaulic Full- 
Company, 153 Church Street, Matawan, 5 
N. J., is described in the company’s bulletin 
6E1. Seven basic types of machines are used 
for numerous washing, ene ane ee 
operations in connection with the handling o 
Sit peteciaomeesl fie eae oe pat flow elbows...tees...and other 
and all are adaptable for the delivery of work 
to them by belts, racks, or baskets. 


The Universal Drafting Machine Com- “g58 ® ® 
pany, Cleveland 14, Ohio, announces a re- fittings Write wire Or phone us 
designed drafting machine under the name = ’ 4 
of Universal Boardmaster. It is said to be 
suitable for use on all types of drawing tables 5 
and to embody numerous improvements and 
refinements that were developed during the SIZES: 3/4" THROUGH 60” 
war. An 8-page descriptive bulletin is avail- s 
able. 

Tests show that silicone varnishes used for 
the insulation of electrical machines provide 
greater heat and moisture resistance than the 
varnishes previously available for the pur- 
pose. Until recently, however, these superior 
properties were not always obtainable be- 
cause of the high temperatures required to 
bake the varnishes. This difficulty has been 
overcome, it is reported, by a new silicone 
varnish produced by the Dow Corning Cor- 


poration, Midland, Mich., and designated as 
DC 996. Information concerning it is con- ER 
tained in a pamphlet titled How to Use : 
DC 996. 4 


Air cylinders are used in countless in- 
— services — . pay eg sar 
pull operation is n : éy act either 
directly or through a lever or toggle. Hanna COMPANY OF A MERICA 
o> aaa i tex ake Elston centage 

icago 22, ., manufactures standard 
cylinders in diameters of from 11% to 20 30 Rockefeller Plaza, New York 20, N. Y. 
inches and with strokes as specified. They are 
designed to operate with air up to 110 pounds 
pressure and can be modified to use pressures 
up to 250 pounds. The complete line of 
a cylinders is described in Catalogue 

o. 234. 
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